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Htkt’S  A  NEW  rUSE  IINIC 
rtlAT'S  liEAlCY  VIEFERENT 

It’s  a  double-duty  fuse  that  reduces  surge 
blowing  and  improves  overcurrent  protection 


W 


Higiwurrent 

operation 


Current  melts  the  re¬ 
duced  section  before 
heat  is  conducted  to 
soldered  section. 
MoHing  of  roduced 
section  is  accurately 
determined  by  its 
length,  cross-section, 
ond  material. 


Interlocked 

and 

,  soldered 
j  joint 

Two  identic 


Two  identical  punch- 
ings  moke  up  this 
unusually  strong 
fusible  element.  Me- 
chonicolly  inter¬ 
locked  and  soldered, 
they  cannot  peel  a- 
part  under  tension, 
yet  they  separate 
freely  after  solder 
melts. 


fer  fli|i-ep«n 
(uteuts 


Fpr  •xpaUien* 

type  cutouts  Vi 


m 


HI-SURGE 
FUSE  LINKS 


Cutaway  view, 
showing  construction 


Roting  of  Fuse  Links 
12  3  5 


_ Universal  cable 

type  fuse  link 

Hi-surge  fuse 
links 

MeHine  time-current  charac- 
terlsts  ef  Hi-surge  fw«e  links. 
The  time-current  chcwcicter- 
istic  of  the  fuse  link  is  ai- 

\wayt  above  the  normal 
maximum  motor-stcwting  or 
mognetixing  inrush  currents, 
even  assuming  fusing  for 
only  one-times  the  fwli-loa«l 
current  of  the  transformer. 


NOW,  for  the  first  time,  it  is  no  longer  neces¬ 
sary  to  choose  between  proper  overcurrent 
protection  and  a  low  rate  of  fuse  blowing  caused 
by  lightning  and  other  surges.  You  can  have  both 
because  of  the  double-duty  characteristics  of  the 
new  G-E  Hi-surge  fuse  links. 

Available  in  low-current  100%  N-ratings  of  1, 
2,  and  3  amj>eres,  each  having  a  surge- blowing 
characteristic  of  a  5-ampere  conventional  fuse 
link. 

By  using  them  at  transformer  installations 
where  you  have  been  using  a  5 -ampere  minimum 
primary  fuse,  you  can  improve  overcurrent  pro¬ 
tection  and  keep  the  same  freedom  from  blowing 
by  motor-starting,  magnetizing  inrush,  or  light¬ 
ning  surges.  Rechecking  co-ordination  with  line 
sectionalizing  devices  is  unnecessary. 

By  using  them  at  transformer  installations 
where  1-,  2-,  or  3-ampere  fuses  have  previously 
been  used,  you  can  reduce  blowing  by  surges  and 
keep  the  same  overcurrent  protection.  And,  here 
again,  usually  without  restudying  fuse  co¬ 
ordination. 

These  new  fuse  links  are  mechanically  and, 
usually,  electrically  interchangeable  with  uni¬ 
versal  cable-type  or  flip-open  fuse  links  now  in 
service. 

We  shall  be  glad  to  send  you  complete  descrip¬ 
tive  and  application  information  on  this  revolu¬ 
tionary  advance  in  fuse-link  design.  Write  for 
Bulletin  GEA-4436.  General  Electric  Company, 
Schenectady  5,  N.  Y. 

Buy  all  lha  BONDS  you  can — and  Iroop  all  you  buy 


Current  in  Amperes  \\ 


GENERAL  m  ELECTRIC 


fusible 


Reduced 
fusible  ■a 
section 


Reduced 


Low-corrent 

operation 


Heal  gonoratod  by 
currant  in  roducod 
socfiont  it  conductod 
to  inlorlockod  Me¬ 
llon,  moHt  toldor. 
Tontion  of  fuM-link 
spring  pullt  two 
pvnchingt  opart. 
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Cover  Photo:  Tie-in  at  Oroville  of  the  USBR's  Shasta-Orovllle  transmission  lino. 
This  230,000-volt  line  is  leased  by  Pacific  Gas  and  Electric  Co.  for  the  duration. 
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Electrical  West, 
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People 


E.  H.  Aiken 

for  many  years  with  the  Imperial  Irri¬ 
gation  District,  first  as  operating  engi- 
neer  and  now  chief  electrical  engineer, 
reveals  some  of  the  unusual  and  difG- 
cult  conditions  under  which  transmis¬ 
sion  lines  must  operate  in  the  Imperial 
Valley  in  his  interesting  article  on  re¬ 
cent  construction  of  a  92-kv.  wood  pole 
transmission  line  on  page  61. 


E.  B.  Hanson 


responsible  for  coordinating  engineer¬ 
ing  and  sales  activities  on  all  products 
of  the  transformer  division  in  the  Pa¬ 
cific  district,  General  Electric  Co.,  fur¬ 
nishes  some  valuable  data  on  most  eco¬ 
nomical  transformer  spacing  and  sec¬ 
ondary  conductors  size  on  page  64.  He 
joined  General  Electric  in  1937,  after 
graduation  from  Iowa  State.  After  tak¬ 
ing  the  test  course,  he  spent  several 
years  in  the  company’s  central  station 
division  and  engineering  section  at 
Schenectady.  Since  that  time  he  has 
been  connected  with  the  San  Francisco 
office  as  district  transformer  specialist. 


Arthur  M.  Frost 

is  electrical  engineer  at  Douglas  Air 
craft  Co.,  Santa  Monica,  having  been 
with  that  company  since  his  graduation 
from  California  Institute  of  Technology 
in  1936.  He  is  a  member  of  the  Illumi¬ 
nating  Engineering  Society,  Southern 
California  Section. 


H.  H.  Walker 

can  be  counted  among  the  old  timers 
among  electrical  contractors  of  the 
West.  For  years  he  operated  a  con 
tracting  and  appliance  business  in  the 
Los  Angeles  area,  then  branched  out 
into  high-line  construction  and  has 
done  jobs  all  over  the  West  as  well 
as  Hawaii. 


Preview 


No  space  here  to  tell  all  the  worthwhile 
material  in  each  field  of  interest  that 
the  editors  have  in  the  works  for  the 
August  issue.  FM  radio  dispatchii'g- 
welding  load  experience,  dealer  thii  k- 
ing  and  planning,  human  relations, 
lighting  ideas — in  fact  ‘‘the  works!” 


BRINGS  THE  aIiVANTAGES  OF  FUTURE  LIGHTING  7oc^a^ 


Unusual  beauty  incorporated  through  skillful  engineering  with  the 
ultimate  in  servicing  and  construction  features,  makes  the  new  Officer 
...Model  VL-440,  a  fascinating  addition  to  the  Leader  line  of 
fluorescent  fixtures. 


Diffusion  of  natural  lamp  brightness  is  accomplished  by  use  of  a 
steel  high  gloss  louvre  without  sacrificing  light  output.  The  translucent 
side  panels  of  durable  molded  plastic  allow  light  transmission  without 
glare,  producing  a  soft  illuminating  effect.  Side  panels  of  steel  also 
available  as  optional  equipment.  Louvers  ore  furnished  with  either  a 
45°  or  a  31°  cut-off. 


Wafer  thin,  clean  cut  appearance  insures  trim  and  smart  installa¬ 


tions,  improving  the  lighting  facilities  and  enhancing  the  beauty  of 
the  estoblishment. 


Leoder  VL-440  is  designed  for  individual  or  continuous  run  mount¬ 
ing  for  either  ceiling  or  pendant  installation.  The  louvre,  flush  in  unit 
is  hinged  on  one  side  to  permit  servicing  of  unit.  Tracks  for  surface 
mounting  of  fixture  can  be  provided  to  facilitate  installation.  Brackets 
are  fastened  to  unit  and  after  fixture  slides  on  the  tracks,  the  automatic 
lock  prevents  fixture  from  sliding  off  track.  No  screws  ore  necessary. 

VL-240— A  two  40  watt  lamp,  companion  unit  to  the  "Officer"  similar 
in  design  and  appearance  to  the  "Officer";  for  installation  requiring 
less  light  concentration. 


TYPICAL  VL-440^STALLATIONS 


I-EADER  electric  manufacturing  CORP.,  6127  N.  Broadway,  Chicago  40,  III.  —  2040  Livingston  St.,  Oakland  6,  Calif. 
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come  in  small  packages 


X 


Lots  of  truth  in  that  old  saying.  Many  a  lineman 
has  learned  how  well  it  applies  to  the  Bethlehem 
serving  tool. 

This  little  gadget  is  simple,  light  in  weight,  easy 
to  carry  .  .  .  but  what  a  big  job  it  does  on  a  dead¬ 
end  serve  1  Using  a  10-it.  coil  of  11-gage  bethanized 
wire,  the  lineman  hooks  one  end  in  place  on  the 
strand ;  then,  engaging  the  wire  between  the  fingers 
of  the  serving  tool,  he  wraps  it  solidly  in  place  with 
a  simple  rotary  motion. 

Well,  you  soy,  that's  all  very  fine.  But  what  are 
the  advantages  of  the  Bethleher^  'serving  tool  from  my 
point  of  view? 

Fcdr  enough  question.  Here  are  some  answers: 

'k  Clean,  strong  serves.  Laboratory  tests  have  shown 
conclusively  that  this  type  of  serve  holds  beyond  the 
useful  strength  of  the  strand. 


ir  Economy.  Bethlehem  dead-end  wire,  iised  with 
the  tool,  costs  only  a  few  pennies  per  10-ft.  coil— 
considerably  less  than  even  a  single  inexpensive 
clomp;  and  only  one  size  of  coil  is  needed  for  the 
conunonly  used  sizes  of  strand. 

k  Basic  simplicity.  That's  one  of  the  best  things  about 
the  serving-tool  technique.  After  a  very  little  prac¬ 
tice,  your  linemen  can  make  their  serves  in  about 
the  time  required  to  attach  conventional  clamps. 

The  serving-tool  method  is  recommended  primarily 
for  use  with  bethanized  strand  and  wire.  Bethaniang. 
an  electrolytic  process  used  exclusively  by  Bethle¬ 
hem,  applies  a  corrosion-resisting  zinc  armor  to  every 
wire  in  the  strand.  Because  of  its  unusual  ductility, 
this  coating  is  not  displaced  to  any  harmful  extent 
by  the  action  of  the  serving  tool. 

Ask  a  Bethlehem  man  for  full  details. 


BETHLEHEM 

STEEL 


BETHLEHEM  STEEL  COMPANY  on  (he  Pacific  Coasli 
District  Offices:  San  Francisco,  Los  Angeles,  Portland,  Seattle; 
Steel  Plants:  South  San  Francisco,  Los  Angeles,  Seattle;  Fabricat 
iag  Works:  South  San  Francisco,  Alameda,  Los  Angeles;  Ship- 
yards:  San  Francisco.  Alameda,  San  Pedro. 
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The  **Quick-Break”  Principle 

—  IT’S  TYPICAL  OF  THE  ADVANCED  PRINCIPLES 
USED  IN  ALLIS-CHALMERS  STEP  REGULATORS  * 


principle  is  illustrated  ^  QUICK-BREAK  action  results  when  O  MECHANISM  is  shown  above 

ivho  applies  energy  as  energy  is  built  up  for  sudden  release,  with  driving  motor  and  gear  re¬ 
does  not  store  it  in  Allis-Chalmers  tap-changing  mechanism  moved.  Drive  springs  snub  the 

is  quick-break  for  longer  contact  life,  mechanism  to  a  quick  stop. 


it  is  generated 
advance. 


Lsive 


^  COCKED  by  tension  on  left- 
hand  driving  spring,  the  mech¬ 
anism  in  above  position  is  ready 
to  make  a  tap  change. 


O  RELEASED,  the  crank  arm  O  MOVING  CONTACT  is  still  in  good  operating 
operates  tap-changer  switch  and  condition  after  equivalent  of  50  years  in  normal 
is  snubbed  to  stop  by  springs  service.  Fast  contact  separation  and  large  contact 
without  shock  to  mechanism.  size  both  contribute  to  long  life. 


/  OTHER  PRINCIPLES: 

►  All  moving  parts  on  Allis-Chal¬ 
mers  %%  Step  Regulators  are 
oil-immersed  .  .  .  remain  dust- 
free  and  need  no*  lubrication. 

►  Feather-touch  control,  coupled 
with  voltage  integration,  fits  reg¬ 
ulator  to  handle  wide  variation 
in  load  conditions. 

►  Unit  construction,  with  trans¬ 
former  and  tap-changing  mech¬ 
anism  suspended  from  cover, 
eliminates  78  bolted  connections. 

Write  for  Bulletin  B6056A, 
ALLIS-CHALMERS  MFC.  CO., 
MILWAUKEE  1,  WISCONSIN. 

A  1795 


And  these  are  the  reasons  why  the  Kelvinator 
Franchise  is  a  valued  possession  to  that  forward- 
looking  group  of  men  and  organizations  that 
hold  it.  For  that  franchise  means  a  future  ...  a 
better  business  life  .  .  .  protection  against  the 
vicious  competitive  selling  practices  arising  from 
too  many  dealers,  too  many  models,  too  few  sales 
per  retailer.  It  means  a  sounder  business 
opportunity  for  the  long  pull. 

That  franchise  means  a  higher  standard  of  business 
and  human  relations  because  the  basis  of  Kelvinator' s 
^'Retail-Minded"  thinking  is  that  no  sale  has  been 
completed  until  the  product  leaves  the  retailer's 
floor!  Every  detail  of  Kelvinator’s  way  of  doing 
business  supports  this  policy  .  .  . 

More  Sales  per  Dealer— Yes,  more  sales  per 
dealer  because  the  Kelvinator  selective  distribution 
pattern  .  .  .  based  upon  not  the  most  but  the 
finest  dealers  .  .  .  plans  a  market  adequate  to 
insure  enduring,  profitable  returns  on  investments 
of  time,  money  and  effort. 

Simplified  Product  Policies— A  line  of  products 
so  simphfied  and  compact  as  to  reduce  retailers’ 
investments  in  inventory.  The  Kelvinator  line  is 
confined  to  high-unit-of-sale,  big  volume  products. 

Competitive  Price  Policy— Kelvinator’s  aim  will 
always  be  to  maintain  a  price  policy  that  is 
vigorously  comp)etitive  ,  .  .  with  higher  units  of 
sale  assured  by  a  proven  step-up  plan  dramatizing 
visible,  salable  values  at  each  step. 

Retail-Minded  Merchandising— Designed  for  action, 
Kelvinator  advertising,  sales  promotion  and  sales 
training  have  one  purpose— to  move  merchandise 
off  the  retailer’s  floor. 

This  is  the  meaning  of  “Retail-Minded” 

Kelvinator  ...  a  better  way  of  business  that  gives 
you  the  things  you  are  working  for! 


Nash-Kelvinafor's  hit 
musical  program  Sun- 
days4:30P.M.,E.W  T. 
American  Broadcasting 
Company. 


DIVISION  OF  NASH-KELVINATOR  CORPORATION 
Kenosha  *  Milwaukee  *  DETROIT  *  Grand  Rapids  *  Lansing 
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It’s  security  and  a  better  life  for  you  and  your 
family  ...  an  education  and  a  sound  future 
1 11  your  children  ...  a  business  you  can  build 
with  your  heart  and  hands  ...  a  respected  place 
in  your  conununity. 


These  are  the  things  you're  working  for  .  .  . 
whether  an  individual  or  a  business  organization. 


It’s  more  than  just  living  from  day  to  day. 


—  .«|fg||||gMK 
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that  an  news. 


Wire  Stripper  (700) 

A  lever  type  cable  and  wire  stripper  U  of 
fered  by  Ideal  Commutator  Dresser  Co,  for 
stripping  rubber  insulation,  asbestu-.  syn. 
thetic,  plastic,  glass,  cambric  and  other  in¬ 
sulations.  It  will  handle  any  length  and  up 
to  %  in.  diameter,  single  or  parallel  con¬ 
ductor.  Parallel  wire,  heater  cord,  inner  con¬ 
ductors  and  POSJ  cord  are  stripped  with 
plain  blades,  while  grooved  blades,  available 
in  15  standard  sizes,  are  used  for  rubber 
covered  and  weatherproof  cable.  Pulling 
action  is  in  a  straight  line  to  eliminate 
scraping  and  nicking.  Jaws  are  said  to  auto¬ 
matically  center  and  grip  any  diameter  of 
without  manual  adjustment  and  to  re¬ 


wire 

lease  wire  instantly  at  the  end  of  stripping 
stroke. 


Plastic  Filler  (701) 

A  cold  setting  plastic  for  use  as  a  filling^ 
material  for  junction  boxes,  stufi5ng  boxo, 
potheads,  etc.,  has  been  developed  by  Irving 
ton  Varnish  &  Insulator  Co.  A  liquid  resin 
designated  as  Cardolite  5616  is  mixed  with  a 
setting  agent  and  becomes  a  tough  rubberv 
mass  which  is  said  to  be  insoluble  in  water. 


Measuring  Device 


EASY  TO  INSTALL  ON  ANY  MAKE 
AND  SIZE  ELECTRIC  RANGE 


ChromalOX  Range  Units  with  Snap-on  Adaptor 
Rings  FIT  ALL  RANGES.  No  adjustments  are 
necessary.  Minimum  of  manpower,  time  and  tools 
needed  for  servicing. 

Insure  your  customers  perfect  fit  in  any  range 
opening.  Give  them  CHROMALOX  and  win  their 
lasting  goodwill. 


CHROMALOX 
designed  for 
FASTER,  BETTER  Cooking 

Cutaway  of  Inconel  sheathed 
tube  shows  the  exclusive 
CHROMALOX  design  which 
gives  maximum  contact  cook* 
ing  surface. 

7540  Thomas  llvd. 

.  PITTSRUROH  •,  PINNA. 


Weston  Electrical  Instrument  Corp.  has 
announced  that  its 
ments  can 


measuring  instni 
be  furnished  with  special 
forms  of  compensation  to  maintain  accurao 
over  the  frequency  range  of  from  25  to  3,000 
cycles.  Weston  compensated  instruments  arf 
furnished  as  ammeters,  voltmeters  and  watt 
meters  in  both  portable  and  switchbo;  ird 
types;  flat  compensated  up  to  1,000,  2,000 
and  3,000  cycles. 


Famous  CHROMALOX  Tubulars  will  be  avail¬ 
able  as  soon  as  their  vital  materials  are 
released  from  war-work.  Meanwhile — 
CHROMALOX  Superspeed  and  HeatRo  units 
for  ail  ranges  are  available  now. 

Menttonery  Bros.,  420  S.  San  Pedro  St.,  Los  Anseles,  Calif.; 
2333  N.W.  Westover  St.,  Portland  10,  Oreson;61  Fremont  St., 
San  Francisco  5,  Calif-;  911  Western  Ave.,  Seattle  4,  Wash. 

Th«  Peterson  Co.,  1^1  Blake  St.,  Denver  2,  Colorado 

on  new  ranges  and  for  replacement 


Recorder  *  (703) 

Equipment  for  recording  current  and  forct 
in  resistance  welding  machine  electrodes  hat 
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2*  Ballroll  is  a  special  grease  made  by 
Union  Oil  Company  for  lubricating 
bearings.  It  protects  them  against  rust 
caused  by  atmospheric  moisture,  and  it 
seals  out  dirt,  lint,  dust,  etc. 


1*  Just  as  jewelers  protect  the  polish  of 
precious  stones  by  wrapping  them  in 
velvet,  you  can  protect  the  fine,  ma¬ 
chined  surfaces  of  bearings  by  wrapping 
them  in  velvet-smooth  Ballroll  grease. 


3*  Ballroll  is  now  homogenized— which 
means  that  it  is  pre-worked  in  a  special¬ 
ized  manner  to  form  smaller,  more  uni¬ 
form  components,  making  the  grease 
velvet-smooth  and  assuring  velvet- 
smooth  bearing  performance. 


Ballroll  has  a  high  melting  point 
which  gives  it  excellent  heat  resistance. 
It  is  adhesive,  yet  its  low  internal  re¬ 
sistance  to  shear  allows  the  motor  to 
develop  maximum  horsepower. 


When  you  can  find  all  these  important  qualities  in  one  bearing 
grease,  took  no  further.  Get  velvet-smooth  bearing  performance 
with  Ballroll,  Your  local  Union  oilman  can  furnish  the  product 
and  will  be  pleased  to  answer  any  questions  you  care  to  ask. 


1^ 

JE 
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§XLnmA  NEWS 

iv  Central  Station  Edition 

'  a 

JULY  Published  by  SYLVANIA  ELECTRIC  PRODUCTS  INC.,  Emporium,  Pa.  ]‘)I5 


The  all-purpose  livirtfi  room,  tilth  corner  seat  and  table  designed  for 
diniiift  or  names.  Illumination  is  provided  by  fluorescent  ceiling  fixture, 
throwing  light  downward  and  out  into  the  room.  Corner  fixture  is 
decorative  and  useful. 


VISIT  THE  NEW  SYLVANIA 
LIGHTING  CENTER  FOR 
LATEST  FLUORESCENT  IDEAS 


Lighting  specialists  for  public  utilities  will  find 
the  Sylvania  Lighting  Center  packed  full  of 
lighting  ideas.  This  display  of  model  rooms  at 
500  Fifth  Avenue  (2nd  Floor),  oflers  a  world 
of  postwar  lighting  applications  that  will  Ite 
of  immeasurable  help  to  them  in  formulating 
plans  concerning  the  home  of  the  future. 

Accept  Sylvania  Electric’s  cordial  invita¬ 
tion  to  visit  their  Lighting  Center.  Sylvania 
engineers  will  he  glad  to  describe  and  answer 
questions  concerning  the  modern  lighting 
applications  on  display. 

Notice  the  accompanying  photographs  — 
a  few  of  the  highlights  to  he  found  at  the 
Sylvania  Lighting  Center,  2nd  Floor,  5(X) 
Fifth  Avenue,  New  York,  N.  Y. 


In  the  kitchen  continuous  strips  of  fluorescent  light  are  Study-type  office  or  small  conference  room  has  louvered 

•  over  the  u’ork  surfaces.  This  type  of  illumination  can  be  central  fixture  that  provides  both  indirect  general  lighting 

extended  around  the  entire  kitchen.  and  good  working  light  on  the  desk  itself. 


SYLVANIA^ELECTRIC 

MAKERS  OF  FLUORESCENT  LAMPS,  FIXTURES.  WIRING  DEVICES;  ELECTRIC  LIGHT  BULBS;  RADIO  TUBES;  CATHODE  RAY  TUBES;  ELECTRONIC  DEVICE? 


CENTRAL 


RIGID  STEEL 


i 


m  V'-'i  kJ[ 


9UIT 


The  excellence  of 
its  past  performance 
assures  its  future 
demand. 


SPANG-CHALFANT 

Division  of  Tho  Notional  Supply  Company 

General  Sales  Office:  Grant  Building,  Pittsburgh  30,  Pa. 

District  Offices  and  Sales  Representatives  in  Principal  Cities 


Electrical  West- 


The  easiest  way  is  to  use  two-frequency  duplex  carrier  equipment  that 
operates  on  this  simple  basis: 

One  station  transmits  on  a  frequency  received  by  the  second  station. 
The  other  transmits  on  a  different  frequency  which  is  received  by  the 
first  station. 


Rack-and-panel  construction  is  a  feature  of 
Type  JY  design.  Rack  is  hinged  so  assembly 
can  be  easily  opened  for  inspection  and  mainte* 
nance.  All  parts  and  controls  completely  acces* 
sible  from  the  front. 


Using  Westinghouse  Type  JY  Carrier  Com¬ 
munication  Equipment,  this  simplified  system 
eliminates  most  automatic  telephone  and  con¬ 
trol  equipment  required  in  more  elaborate  installa¬ 
tions.  Transmitters  and'  receivers  operate  con¬ 
tinuously  during  conversation  .  .  .  speakers  can 
cut  in  at  any  point. 

Signaling  may  be  either  code  bell,  automatic 
ringing  or  voice  calling,  and  as  many  as  four 
telephone  instruments  may  be  connected  to 
one  line. 

Several  channels  may  be  connected  in  series 
to  obtain  communication  between  other  points, 
and  the  Type  JY  equipment  may  also  be  in¬ 
stalled  for  communication  from  one  central 
point  .  .  .  from  a  dispatching  office,  for  example, 
to  other  points  not  requiring  direct  communica¬ 
tion  among  themselves. 

Type  JY  Carrier  equipment  has  found  wide 
usage  in  many  applications  other  than  com¬ 
munication.  And  Westinghouse  also  manu¬ 
factures  a  Single-Side  Band  power-line  carrier 
that  doubles  the  number  of  channels  for  com¬ 
munications,  telemetering  and  load  control 
applications.  Ask  your  nearest  Westinghouse  office 
for  the  facts.  Westinghouse  Electric  Corporation, 
P.  O.  Box  868,  Pittsburgh  30,  Pa.  j-97091 
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Stecei^t  : 


Consists  of  Master  Oscillator  and  Power  Amplifier 
arranged  for  100%  grid-bias  modulation.  Frequency  is 
continuously  variable  from  50  to  150  kc  by  means  of  a 
single  tuning  control.  Output  stage  operates  Class  AB, 
with  low  distortion  and  low  harmonic  output. 


All  units  mounted  on  standard  19'  panels  for  rack 
mounting.  Metering  jacks  provided  on  all  circuits  re¬ 
quiring  metering  for  tune-up  and  maintenance.  All  fuses 
and  power  switches  centralized  in  power  distribution 
imit  for  operating  simplicity. 


A  Superhetrodyne  unit  with  only  one  frequency- 
adjustment  control.  Selectivity  is  adjustable  over  a  wide 
range.  Automatic  volume  control  is  provided.  Full  wave, 
high  level  detection  of  the  intermediate  frequency  signal 
reduces  distortion  and  improves  frequency  response. 


lions  of  freezing  and  storing  foods  will  i 
done  separately. 

Sectional  inner  doors  and  shelves  v. 
permit  food  selection  from  an  indivi:, 
section  of  the  cabinet  without  dist  iri  ‘ 
food  arrangement  or  temperatures  in  n: 
sections.  Zero  temperatures  will  be  n; 
tained  in  storage  compartments.  On  ; 
freezing  surfaces,  temperatures  will  i.i 
from  10°  below  zero  to  20°  below  • 
Like  the  domestic  electric  refrigerator, 
freezer  will  have  a  hermetically  sea 
system. 

Defrosting  will  be  required  only  once 
six  to  nine  months,  it  is  stated,  1"  . 
home  freezer  cabinets  are  opened  on 
average  of  only  once  or  twice  a  day. 
will  not  be  necessary  to  remove  foods  ' 
storage  sections  during  the  defrosting  ; 
ess. 


Glove  Tesfer  i7C 

General  Electric  has  announced  a  new 
rubber  glove  testing  set.  This  set  can 
operated  from  any  115-volt,  60-cycle  o 
and  will  supply  test  voltages  up  to  20, 
volts.  The  equipment  consists  of  two  • 
tions,  a  high-voltage  a-c  power  supply  and 
glove  testing  cabinet,  designed  to  lit 
gether  as  a  unit,  or  to  be  used  separately 
desired.  The  glove  testing  compartment 
tains  a  water  tank  provided  with  su|) 
fur  simultaneous  testing  of  six  standard 
men’s  rubber  gloves.  The  set  meets  ree  ; 
ments  of  the  National  Safety  Council 
ASTM,  according  to  the  manufacturer. 


Clamps  |7C3 

Grand  Specialties  Co.  has  a  new  line 
clamps,  which  it  states  have  extra  I' 
throats  and  can  be  positioned  instantly 
pushing  down  on  the  ratchet  screw.  Ts 
clamp  is  said  to  release  instantly  by  m  ry 
loosening  the  handle  and  pushing  on  i' 
trigger  release  pawl  which  frees  the  rate!' 
screw.  It  is  made  of  alloy-steel  in 
sizes,  each  with  a  capacity  of  3,500  lb. 


AUTOMATIC 

STARTER 

in  the 
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Home  Freezer  |70 

An  upright  home  freezer  which 
match  the  household  refrigerator  in  size  a 
finish  has  been  announced  by  Wesli 
for  production  soon  after  restrictions  on  , 
vilian  manufacture  are  removed.  I'he  , 
sign  incorporates  front  opening  doors  ,! 
the  reach-in  convenience  of  the  refr Crv 
and  will  take  no  more  floor  spaci  than 
refrigerator  box  of  comparable  size,  li 
freezer  will  be  made  in  three  models.  ^ 
ing  with  a  six  cubic  foot  size  to  nnet  ! 
urban  and  farm  requirements.  The  two  fu: 


RED  PLASTIC  CAN 


*  Fully  automatic. 

*  Locks  out  and  resets  without  touchinq 
the  starter. 


•  When  lamp  becomes  inefficient  .  .  . 
flickers  or  blinks,  the  Lloyd  Automatic 
cuts  off  the  current.  Automatically 
starts  the  new  lamp  when  inserted. 


*  Prevents  overheating  of  ballast,  in¬ 
creasing  its  life.  Saves  maintenance 
and  power  costs. 


LOOK  FOR  THE  l^EW 
HER  PLASTIC  CAA 

stronger — Higher  Dielectric  Strength 

Listed  and  Approved  by  Underwriters' 
Laboratories  Inc. 


Certified  by  Electric  Testing  Laboratory — 
Spec,  i 


IJ.OYO  PROOLC'TS  CO. 

Dept.  EW-7  Providence  5.  R.  I. 

23  Branch  Offices  and  Warehouses 
Lloyd  Policy  Insures  Quality 


TC^ay,  with  operating  personnel  and  equipment  scarce,  the  Type"H”  Kyle 
Automatic  Oil  Circuit  Reclosers  provide  a  most  effective  means  of  keeping 
lines  in  service  with  a  minimum  of  maintenance  attention. 

Where  a  system  is  spread  over  a  wide  area  it  is  often  desirable  to  protect  the 
lines  completely  with  Kyle  Circuit  Reclosers.  These  may  be  placed  iri  series, 
as  illustrated,  and  lated  so  as  to  coordinate  with  each  other. 

In  this  example,  the  Recloser  at  *'A”  will  coordinate  with  the  Recloser  at  "B”. 
This  in  turn  will  coordinate  with  other  Reclosers  in  the  field  and  at  the  sub¬ 
station.  Sectionalizing  fuses  may  also  be  used  beyond  each  Recloser  for  isola¬ 
tion  of  short  branch  lines  where  desired. 

Use  of  Kyle  Reclosers  on  your  lines  automatically  gives  you  greater  continuity 
of  revenue-producing  service  than  you  have  ever  experienced  .  .  .  gives  this  to 
you  in  a  day  when  reduced  manpower  and  equipment  are  a  serious  problem. 

Only  a  Kyle  Automatic  Oil  Circuit  Recloser  will  give  you  the  advantages  of 
dual  operating  charaaeristics.  • 

Ask  your  Line  Material  Representative  for  full  information  on  how  to  use 
Type  "H”  Kyle  Automatic  Oil  Circuit  Reclosers  most  profitably  on  your  lines.  \\ 


KYLE  DUAL  OPERATING 
CHARACTERISTICS  GIVE 

1  OfrCHCH^ 

...  on  First  and  Second  Operations. 

This  protects  fuse  links,  restores  service  auto¬ 
matically  after  all  temporary  faults. 

2  ^C4HC 

...  on  Third  and  Fourth  Operations. 

This  permits  fuse  links  to  blow,  coniines 
outages  to  smallest  possible  area. 

Ratings  of  Type  "H"  Kyle 
Automatic  Oil  Circuit  Reclottrs 
VolH:  2400  to  1 5,000  Amperes;  5  (o  50 

Tripping  Current:  10  to  tOO  Amperes 
Interrupting  Current:  1 50  to  1 200  Amperes 

Recloser  ratings  are  easily  changed  by  substituting  a 
coil  of  desired  rating. 


MAHi  H>  K  Y  L  O  R  PO  R  a  T  I  O  N  "’Am 


Mil  VC  .  M  KI 
0\'l\ 
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liort  of  Operating  Personnel? 


TYPE "H  KYLE  AUTOMATIC 

OIL  CIRCUIT  RECLOSERS 

Will  Save  Countless  Service  Trips 


Electrical  West — Vol.  95,  No. 


■«: 


IN  USE  FROim  COAST  TO  COAST 


Good  looks  is  a  standard  faalur*  of  all  G-E  dry-type, 
load-center  unit  substations.  Such  units  are  "naturals" 
for  distribution  revamping  programs  because,  if  you 
so  desire,  you  con  buy  them  one  block  at  a  lime  and 
still  end  up  with  a  completely  modern  co-ordinated 
system— a  system  in  which  the  self  protection  of  each 
substation  confines  most  troubles  to  a  small  area  and 
prevents  crippling  plant  outages.  Available  in  ratings 
from  200  to  2000  kva,  601  to  15,000  volts. 


G- 


At  a  light-motals  plant  in  Pittsburgh— Jhit  2000-kva,  4160- 
lo  480-volt  unit  substation  is  one  of  five  such  installa¬ 
tions  at  this  plant.  (The  enclosing  fence  is  to  prevent 
tampering  with  controls.)  Compare  the  metal-enclosed 
construction  of  this  dry-type  equipment  with  conven¬ 
tional  open-screen  designs. 


I 

rnave  won  wide  acceptance 


I,  These  ultramodern,  dry-type  distribu¬ 
tion  transformers  are  designed  to  meet  A I  EE 
Standards  No.  1  for  Class  B  insulation,  with 
130  C  maximum  hot-spot  temperature  in  a 
maximum  ambient  of  40  C.  They  also  meet 
ASA  Standards  C-57.1,  which  limit  the 
observable  temperature  rise  to  80  C. 

2*  Because  they  meet  industry  standards  for 
hot-spot  temperature,  G-E  dry-type  trans¬ 
formers  are  better  suited  to  handle  emergency 
overloads  than  units  designed  to  higher  tem¬ 
peratures.  Longer  life  under  severe  service 
conditions  is  the  inevitable  result. 

3.  Housings  are  designed  for  utility,  and  are 
attractive  in  appearance. 

4.  Completely  metal-enclosed  construction 
prevents  rods  and  wires  from  being  acciden¬ 
tally  pushed  into  the  live  parts. 

5.  There  are  no  exposed  live  parts,  such  as 
bushings,  that  would  lessen  safety  and  make  a 
fence  mandatory. 

6.  Cable  terminal  compartments  are  com¬ 
pletely  removable,  so  the  high-voltage  and 
low-voltage  cables  can  be  made  up  and  the 
unit  slid  into  place  between  them  without 
the  use  of  a  crane  or  elaborate  hoisting  and 
jacking  facilities. 

7.  Transformer  side  plates  are  readily  re¬ 
movable  to  facilitate  inspection  and  cleaning 
of  the  core  and  coils. 


If  you  prefer  dry-type  designs,  you  will  find  these 
ultramodern  dry-type  transformers  ideal  for  modern¬ 
izing  your  plant’s  power  system. 

Their  trim  good  looks,  their  safety,  and  ease  of 
installation  make  dry-type  units  “at  home”  any¬ 
where  in  your  plant. 

They  fit  right  in  with  the  economic  good  sense  of 
load-center  power  distribution,  which  offers  savings 
in  installation  cost,  power,  and  assurance  of  full 
oltage  at  every  lamp  and  machine. 


StyM  dry-lypw  G-E  dUtribuHon  franaformwrt  art  _  ^ 
availabk  for  uto  on  601-  lo  1S,00G^II  pitetoiy  ;  j  | 
circuits,  in  ratings  from  100  to  2000  kvou  \ 

When  these  transformers  are  a  part  of  unit  sub¬ 
stations,  the  interrupting  capacity  of  the  substation 
switchgear  section  is  exactly  matched  (electrically, 
mechanically,  thermally)  with  the  transformer  capac¬ 
ity.  It  is  adequate  for  even  the  most  severe  short 
circuits. 

Ask  for  Bulletin  GEA-3592A  (load-center  unit 
substations);  Bulletin  GEA-3714B  (dry-type  dis¬ 
tribution  transformers).  General  Electric  Company, 
Schenectady  5,  N.  Y. 


I 


s 


Do  you  handle  the  Monarch 
Roaster  Range  as  advertised 
in  the  magazines? 


ROASTER  RANGE 


PATENTED 


ir  IT  w 


G  THE  TUBING  ^ 
'OR  YOUR  JOB  J 


suited  means  a  varnished  tubing  or  sleeving  that  meets 
every  service  requirement . . .  af  lowest  cost! 

That's  the  way  IRVINGTON  .  . .  long  the  leader  in  electrical  insulation  . .  . 
meets  every  tubing  or  sleeving  need.  For  IRVINGTON  makes  all  the  types 
including  non-fraying  FIBERGLAS . . .  high  voltage  IRV-O-VOLT . . .  RADIO 
SPAGHETTI  and  SATURATED  SLEEVINGS  ...  in  a  complete  range  of 
colors  and  A.  S.  T.  M.  sizes. 


Thus  a  recommendation  from  IRVINGTON  can  be  unbiased  . . .  you  get  the 
tubing  best  suited  to  your  needs,  not  only  from  the  standpoint  of  efficiency, 
but  economy  as  well. 

In  addition,  you  get  that  extra  increment  of  electrical  surety  which 
IRVINGTON'S  'know  how'  and  'manufacturing  control'  provides.  For 
literature,  or  engineering  assistance,  write  to  Dept.  44. 


IRVINGTON  PRODUCTS: 


Extruded  Plastic  Tubings 
Fibron  Plastic  Tapes 
Varnished  Fabrics  and  Papers 
Slot  Insulations 

HarTel  and  Irvington  Insulating 
Varnishes 

Cardolite  Resins 


Cotton,  Fiberglas,  or  Rayon  Tubings  and 
Sleevings  —  Varnished,  Lacquered,  or 
Vinylite  Processed 

Non-Fraying  Fiberglas  Sleeving 

Transformer  Lead  Tubings 

Wire  Identification  Markers— Varnished 
or  Plastic 


IRVINGTON 

VARNISH  &  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 
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^dIjl  ^kdjdc.  Qd. 

1510  South  Los  Angeles  Street 
PRospect  2068 

LOS  ANGELES  15,  CALIFORNIA 


Starter  (70, 

An  a-c  magnetic  revrrsiiiK  starter,  i' ,  , 
porating  a  setni-interfert'nce  type  merhan  .- 
interlock,  has  been  designed  by  (ir ; ,  ' 
Electric  and  is  available  in  sizes  0  and  ] 
Although  designed  for  full-voltage  start! 
of  squirrel-cage  induction  motors,  the  star;, 
can  be  used  for  reversing  service  when  ,,, 
bined  with  a  reduced  voltage  starter.  Ti 
interlock  prevents  the  closing  of  one 


POWER  PLANT  EQUIPMENT 

AIR  BREAK  SWITCHES 
MANUALLY  OPERATED 

AIR  BREAK  SWITCHES 
MOTOR  OPERATED 

DISCONNECTING  SWITCHES 

BUS  AND  CABLE  FIHINGS 

BUS  AND  CABLE  SUPPORTS 

FUSE  MOUNTINGS 

•  FUSES 

SWITCHBOARDS 

INDUCTION  RELAYS 

MARINE  EQUIPMENT 

SWITCHBOARDS 

ELECTRICAL  EQUIPMENT  RELAYS 


till 

( 1  I-  !•*- 

if*  ^ 

tactor  while  an  arc  is  maintained  on  t: 
other  and  averts  a  short  circuit  through  n 
arc.  In  addition,  the  interlock  arm  of  ;; 
closing  contactor  assists  the  interlock  arm  < 
the  opening  contactor  in  reaching  its  fii 
opened  position. 


Phofoflash  Lamp  (70? 

Westinghouse  has  announced  an  impro\ 
photoflash  lamp  which  is  blue  dye  coated 
boost  light  output  for  color  film.  Si"  ■ ; 

characteristics  of  the  light  emitted  tin . 

the  new  coating  are  said  to  more  m 
simulate  average  outdoor  daylight  conditi' 
and  thus  to  provide  an  improved  color  i 
ance.  They  are  said  to  be  useful  too  for 
shadow  fill-in  for  outdoor  pictures.  Lii^' 
production  of  two  sizes,  5B  midget  and  t 
21 B,  is  scheduled  to  begin  soon,  suhjert 
the  same  restrictions  as  other  types  of 
bulbs. 


AIRPLANE  EQUIPMENT 
BOMB  RACKS 
SWITCH  HOUSINGS 
•  THROHLE  SWITCHES 
LIMIT  SWITCHES 
OIL  FILLED  SWITCH  HOUSINGS 
SWITCHBOARDS 
RELAYS 


Pacific  Coast  Representatives 
EICHER  &  BRATT 

Colxnon  Bldg.,  Seattle  4,  Washington  •  •  Eliot  2722 

EARL  S.  CONDON  COMPANY 
357  S.  Hill  St,  Los  Angeles  13,  Calif.  •  •  MI.  2831 


S  Clamp  (70' 

A  clamp  made  in  the  shape  of  an 
verted  lateral  S  and  said  to  be  adaptable 
tube  and  conduit  installations  of  all  i^k 
has  been  announced  by  the  Glenn  L.  M  ir 
Co.  The  clamp  is  being  used  now  in  pla 
installations  for  fastening  hydraulic 
pneumatic  tubing,  wire  bundles  and  el< 
cal  conduits,  but,  according  to  the  n' ' 
facturer,  is  not  restricted  to  such  use.  I'l 
duction  is  scheduled  to  start  soon  eit! 
through  the  company’s  own  facilities 
those  of  a  licensee  organization. 


Receptacle  Boxes  (7 1C 

A  series  of  multi-gang  receptacle  and 
vice  boxes  designed  especially  for  hosp'i 
call  systems  and  other  signal  system 
has  been  announced  by  Wiremold  Co.  BdX 
are  available  from  single  to  12-gang,  r.. 
ing  in  sizes  from  4%  in.  x  2%  in.  x  2% 
to  4%  X  22%  X  2%  in. 


Raceway  Elbows  (711 

Wiremold  Co.  has  announced  a  design  ir 
provement  in  its  No.  3011  and  No.  3018  e. 
bows  for  use  with  No.  3000  raceways.  Sh  in 
corners  have  been  eliminated  in' the  inte  i  ' 
of  the  elbow,  giving  a  smooth  surface  f 
the  raceway. 
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The  electrical  contractor  who  is  familiar  with  the  various 
uses  of  CurtiStrip  has  at  his  command  scores  of  time 
and  trouble-saving  ways  of  installing  lighting  and  other 
electric  equipment.  It  is  easy  to  figure  your  costs  in 
advance  when  you  use  CurtiStrip  and  the  finished  job 
is  neat  and  efficient. 

Primarily  CurtiStrip  is  a  large  capacity  wiring  channel 
made  with  a  patented  snap-in  cover  plate,  which  is 
scored  at  3"  intervals  and  can  be  broken  or  cut  to 
length  and  snapped  into  the  lips  in  the  channel. 

Often  used  purely  as  a  raceway  it  is  a  simple  matter  to 
install  sockets  or  fittings  on  any  spacing. 


The  fluorescent  unit  above  shows  one  important  Curti¬ 
Strip  application  .  .  .  this  material  is  ideal  for  either 
individual  units  or  continuous  line  installation.  Three 
reflector  types  .  .  .  deep  symmetrical  .  .  .  shallow  sym¬ 
metrical  and  asymmetrical  permit  adjustment  to  a 
variety  of  lighting  tasks. 

The  sketch  below  shows  the  flexibility  of  CurtiStrip  and 
how  the  convenient  snap-in  cover  plate  accommodates 
various  fittings.  Five  different  mounting  hangers  and 
brackets'  are  available  .  .  .  again  providing  great 
flexibility  in  mounting.  All  in  all  there  are  so  many 
advantages  to  CurtiStrip  that  it  behooves  you  to  write 
for  complete  data  .  .  .  today. 


/  NO.  21  SWITCH  PLATE  ^ 

N0.23  PLATE  FOR  FLURACITE  REFLECTOR  ^ 

DUPLEX  RECEPTACLE  u  w  g. 

W.  K.  Turner,  Terminal  Soles  Bldg„  Seattle  1,  Wash. 


i 
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Cross-section  of  Sherarduct 


The  craftsmanship  in  this  conduit  is  illustrated  by  tb 
coupling.  The  tapered  threads  provide  strong,  c'oi 
union  which  keeps  out  corrosion.  For  complete  i: 
fermation  write  for  our  350  Page  Engineering 
Book — free. 


worthy  of  your 


finest  buildings 


NATIONAL  ELECTRIC 

SHERARDUCT 

IS  MORE  HIGHLY  RESISTANT  TO 
MOISTURE  AND  CORROSIVES. 


•  BENDS  MORE  READILY. 

•  FABRICATES  INTO  THE  JOB 
EASIER. 


•  "LASTS  AS  LONG  AS  THE  JOB.’! 


NE  Sherarduct  is  a  rigid  steel  electrical  coi 
duit  that  is  worthy  of  the  finest  budding; 
National  Electric  pioneered  "Sherardizing 
over  thirty  years  ago.  This  process,  by  whic 
zinc  dust  is  driven  into  steel  pipe  and  appliej 
to  the  surface  under  heat,  is  unsurpassed  id 
protection  against  rust  and  corrosion. 

Even  deposit  of  the  zinc  gives  a  uniforni] 
protected,  smooth  surface  over  which  is  a: 
plied  Shera-solution  which  impregnates  t: 
zinc.  In  addition,  the  steel  is  "Spellerize: 
to  produce  a  pipe  which  works  more  smoothl; 
bends  easier  and  threads  cleaner. 


The  Westinghouse  Home  Freezer  can  be  located 
wherever  it  is  most  convenient,  because  it  re¬ 
quires  DO  more  floor  space  than  a  comparable 
size  refrigerator. 

Exhaustive  tests  of  the  Westinghouse  Home 
Freezer,  in  the  laboratory  and  in  actual  homes, 
have  established  remarkable  records  in  effi¬ 
ciency  and  economy. 

Use  of  the  Westinghouse  hermetically-sealed 
refrigeration  system  assures  years  of  trouble- 
free  operation. 


Now  it  can  be  shown.  And  the  big  news  is  that 
the  new  Westinghouse  is  an  upright  Home 
Freezer. 

“Reach-in  Convenience”  makes  all  frozen  foods 
readily  accessible  with  the  many  advantages  of 
orderly  storage  arrangements. 

Individual  inner  doors  enable  the  homemaker 
to  select  foods  from  any  section  without  dis¬ 
turbing  foods  or  temperatures  in  other  sections. 


0  MILLION  PRE  WAR 


C  YOUR  WESTINGHOUSE  DISTRIBUTOR 
ABOUT  THE  FULL  UNE  FRANCHISE 


estin 


1  his  new  upright  Home  Freezer  with 
“Reach-in  Convenience”  is  just  one 
more  reason  why  the  Westinghouse  Full 
1  ine  Franchise  will  be  “hot”. 


YOUR  PROMISE  OF  STILL  FINER  ONES  TO  COME 


WESTINGHOUSE  ELECTRIC  CORPORATION  •  PUnts  in  2S  Cities.. .  Offices  Everywhere  •  APPLIANCE  DIVISION  •  MANSHELD,  OHIO 


Tune  in  John  CbmrUs  Thomas,  Sunday  2:30  EWT.,  S.B.C  •  Hear  Ted  MaUme,  Monday  through  Friday.  11:43  A.  M.  EWT..  Blue  Setworh 


.1. 
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Right  now  you’re  probably  making  your  plans  to  take 
advantage  of  the  postwar  market  .  .  .  Some  authorities 
estimate  it  at  $125,000,000  .  .  .  and  on  most  surveys  of 
changes  planned,  lighting  stands  high. 


So  when  it  comes  to  getting  your  share  in  fluores¬ 
cent  lighting  business,  here’s  why  you’ll  want  to  make 
Fleur-O-Lier  part  of  your  plans: 


[  1«  You  have  more  than  thirty  of  the 

leading  makers  of  fluorescent  lighting 
.  fixtures  to  supply  you.  And  this  in¬ 

cludes  the  biggest  and  oldest  manu¬ 
facturers  in  the  business. 

[  2*  You  avail  yourself  of  the  knowledge 

and  research  of  many  of  the  finest  tech¬ 
nicians  in  fluorescent  lighting. 

3*  You  can  choose  from  a  wide  variety 
of  fluorescent  fixtures  designed  to  ap¬ 


peal  to  the  taste  and  to  the  style  needs 
of  your  customers. 

You  get  fixtures  built  to  definite,  au¬ 
thoritative  specifications  that  mean  the 
best  in  lighting  performance  and  service. 

5*  You  get  fluorescent  lighting  fix¬ 
tures  that  are  subject  to  rigid  test  by 
Electrical  Testing  Laboratories,  Inc., 
and  Certified  by  them  as  meeting 
FLEUR-O-LIER  specifications. 


So  when  you  plan  for  fluorescent  lighting  sales  postwar,  be  sure  that  the 
fixtures  you  carry  wear  the  famous  Fleur-O-Lier  label  of  Certification.* 


FLEUR-O'LIER 


7ftciHU^act€ine^ 


CERTIFIED  FIXTURES  FOR  FLUORESCENT  LIGHTING 


^hcipathn  in  the  PLEUR-O-UER  MANUFACTURERS’  program  is  open  to  any  manufacturer  who  complies  with  FLEUR-O-UER  requirements 


■Mil... 


.1 
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A  four-pin  plastic  base  will  be  us<'d  in  p 
duction  of  the  circline  fluorescent  tube  vh; 
will  be  available  as  soon  as  conditions  p 
mit,  according  to  announcement  fmm  We 
inghouse  Electric  &  Mfg.  Co.  The  illn-trai 
shows  a  section  of  the  12-in.  ring,  iriPil 
sized  of  the  three  circline  tubes  to  be  mat 
factored.  The  base  is  about  one  inch  in 
ameter  and  contains  two  pins  from  each 
the  two  connecting  ends  of  the  lamp.  F 
convenience  in  installation,  particularly  \tb 
nesting  with  the  16-in.  and  8^4-in.  i  in  i; 
tubes,  the  pins  are  mounted  at  a  45°  ani 
to  the  plane  of  the  circle. 


Cathode  Ray  Tubes 

Sylvania 


announces  that  it  has  a\aila! 
cathode  ray  tubes  for  industrial  afipara! 
and  oscilloscopes  for  the  study  ami  imp 
tion  of  electrical  wave  forms  and  inea- 
ment  of  electrical  voltages,  currents  and  i 
quencies  and  other  services.  Standard  ,U! 
3BP1,  5AP1,  5BP1,  5CP1  and  5HP1  K\ 
types  are  mass  produced,  and  similar  vj: 
may  be  supplied  with  P4  or  other  -ptc 
phosphors,  it  is  stated.  Assistance  with  -i 
cial  designs  for  unusual  or  experimental 
plication  is  offered. 


CUnic 


CHALK  up  another  newsmaking  “first”  for 
Proctor:  the  small  appliance  industry’s 
first  “Dealer  Clinic.”  We  put  on  the  confer¬ 
ence  table  the  subject  of  postwar  retailing 
problems,  the  problems  faced  byyoMrbusiness. 
From  active  dealers  in  the  Philadelphia-Har- 
risburg  area  we  got  a  lot  of  answers,  answers 
drawn  from  their  own  experience.  This  3-day 
Proctor  Postwar  Retailing  Clinic  was  held  in 
Hershey,  Pa.  It  was  a  tremendous  success, 
and  received  nation-wide  acclaim  from  the 
trade  press.  We  hope  to  sponsor  other  clinics 
in  other  areas. 


Lampholder  (' 

A  fluorescent  lampholder  which  holds 
lamp  securely  in  contact  has  been  am 
by  General  Electric  Co.  Known  as  the  ' 
Turret,  this  lampholder  is  for  use  with 
40-watt  lamps.  Starter  sockets  are  an 
tegral  part  of  the  lampholder  and  are 
between  the  lamps.  They  will  accon  " 
either  F.S-40  Watch  Dog  starters  or 
tional  FS-4  starters.  Starters  may  b« 
placed  without  disturbing  lamps. 


FREE  •••  A  report  on  the  first  Proctor  Dealer  Clinic. 
Answers  many  of  your  questions  about  postwar  retailing. 
We  think  it  will  prove  a  valuable  aid  to  your  postwar  plan- 
ning.  Send  for  your  free  copy. 


ft’s  new.. .ft’s  exclusive It^s 


Insulation  Tester  {' 

James  G.  Biddle  Co.  is  now  build  'i; 
the  United  States  its  midget  “Megger 
sulation  tester,  formerly  made  in  E 
The  instrument  is  identical  in  design 
similar  in  every  way  except  that  the 
plastic  housing  is  mottled  brown  inst  i 
red. 


yyms!mce^ 


IN  APPLIANCE  MERCHANDISING 


PROCTOR  ELECTRIC  COMPANY.  DIVISION  OP  PROCTOR  A  SCHWARTZ,  INC.,  PHILA.  40,  PA 


by  a  2^  investment  in  electrical  distribution 


■Tie  right  plans  today  can  prevent  electrical  "growing  pains” 
fcrru.rrow.  Adequate  wiring  today  can  make  old  or  new 
wuiWings  ready  for  load  upswings  tomorrow.  Seldom  before 
las  the  selection  of  a  power  distribution  system  been  such 
I  key  decision  —  important  far  beyond  the  two  to  ten  percent 
cf  the  plant  investment  which  the  system  represents. 

[  Seldom  before  has  so  much  eflfective  help  bwn  available  in 
Baling  the  right  choice  and  avoiding  the  profit-paralyzing 
et.r.^c-quences  of  the  wrong  selection.  One  example  is  the  new 


book  "Electric  Power  Distribution  for  Industrial  Plants”  pub¬ 
lished  by  the  American  Instimte  of  Electrical  Engineers. 
(It’s  obtainable  for  $1.00  from  the  Institute’s  offices  at  33 
West  39th  St.,  New  York  18,  N.  Y.)  An  entire  chapter  on 
wires  and  cables  recognizes  their  key  importance  in  providing 
plenty  of  power  for  plenty  of  years.  For  further  help  in 
selecting  wires  and  cables,  go  over  your  plans  with  an  engineer 
of  The  Okonite  G)mpany,  Passaic,  New  Jersey  or  The  Hazard 
Insulated  Wire  Works  Division,  Wilkes-Barre,  Pa, 


SEE  CHAPTER  SIX 
'WIRES  AND  CABLES' 


insulated  wires  and  cables 


Everything  for  2-way  radio 


GENERAL  B  ELECTRIC 


G-E  2 -way  FM  radio  gives  you  greater 
mileage  per  watt,  better  coverage  per 
dollar  of  investment,  makes  it  possible 
to  protect  wider  areas  with  greater 
dependability. 

1^  Long-Range  Coverage  —  General 
Electric’s  high-sensitivity  receiver  pulls 
the  message  through  —  out  to  ’’the 
fringe”  where  signal  strength  may  be 
as  low  as  0.5  microvolt  or  less. 

1^  Accurate  Message  Reception  — 

General  Electric’s  improved  audio  cir¬ 
cuit,  with  the  feature  of  inverse  feed¬ 
back,  provides  better  voice  quality, 


greater  audio  output,  lower  distortion 
— your  assurance  of  clear,  crisp  message 
reception. 

1^  Complete  Standby  Silence  — Gen¬ 
eral  Electric’s  highly  effective  squelch 
circuit  mutes  the  receiver  on  all  random 
noise  during  standby;  opens  the  re¬ 
ceiver  on  a  signal  input  of  0.1  microvolt. 


For  additional  information  on  G-E  2-way 
FM  radio  equipment,  or  for  help  concern¬ 
ing  your  particular  communication  prob¬ 
lem,  write:  Electronics  Department,  General 
Electric,  Schenectady  5,  .V.  Y. 


Top  view  of  chassis  of  the  G> 
high-sensitivity  station  receive' 

H»arth»G-£  radio  prograim;''TheW'or/i/T 
news,  Monday  through  Friday  6:45  p.  m., 
CBS.  "The  G-E  All-Girl  Orchestra,"  ' 
10  p.  m.,  EWr,  NBC  "The  G-E  House  P 
Monday  through  Friday,  4  p.  m.,  EH  T, 
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•  Ernie  Pyle  said  that  ”a  letter  from  home  is  like  a 
five-minute  furlough.”  There’s  nothing  like  fre- 
quent,  newsy  letters  to  give  the  boys  and  girls  in 
the  service  a  lijt— to  keep  them  from  becoming 
war-weary.  V-Mail  gets  there  quick— has  priority 
over  all  overseas  mail  and  saves  vital  cargo  space. 
Your  V-Mail  letters  are  just  as  private  as  any  other 
letter— microfilmed  mechanically  at  the  rate  of 
1500  an  hour.  V-Mail  is  inexpensive— travels  by 
air  for  3c.  The  longer  the  war  goes  on,  the  more 
important  yourTetters  become,  to  keep  your  kids’ 
home  ties  strong  and  solid.  Write  today  — and 
every  day— on  V-Mail. 


Yours  for  the  Asking 

Do  you  get  paper-fright? 
Can’t  think  of  what  to  write? 

A  twelve-page  booklet  of 
hints  for  making  letter-writ¬ 
ing  easy,  entitled  "How  To 
Write  a  Five-Minute  Fur¬ 
lough,”  has  just  become  avail¬ 
able.  We  shall  be  glad  to  send 
you  a  copy  on  request. 


As  with  our  onliro  production  facilities — now 
with  our  advertising— Roilley’s  energies  ore  sin- 
gle-mindedly  devoted  to  America's  War  Effort. 


CORPORATION  •  CLEVELAND.  OHIO 
OKieiMTORS  OFTHE  \ 

PIN  IT  UP  LAMP  \ 


NUW  in  the  190  to  250  horsepower  range— Hendy  Series  20  Diesels 
bring  new  standards  of  dependability  and  economy  to  the  industrial  field.  They  are  designed  from  the 
owner’s  viewpoint  entirely— no  concessions  were  made  in  design,  use  of  old  patterns,  practices,  or 
tooling.  Consequently,  Series  20  Diesels  have  features  never  before  available  in  engines  of  this  size.  The 
industrial  users  of  Diesel  power  can  wotz' obtain  the  very  latest  in  tested  Diesel-engine  performance. 


REDUCED  MAINTENANCE: 

Unit  fuel  pumps  and  injectors  and  the  overhead  camshaft  eliminate  all 
high-pressure  fuel  lines  and  many  moving  parts.  Air-starting  valves, 
intake  and  exhaust  valves,  and  fuel  injectors  and  pumps  are  actuated 
by  rocker  arms  bearing  directly  on  the  overhead  camshaft.  Inspection 
and  adjustments  of  valves  and  injection  system  can  be  made  by  removal 
of  cylinder-head  covers. 


EFFICIENT  OPERATION: 

Full  pressure  lubrication  to  moving  parts  provides  correct  lubrica¬ 
tion  at  all  times.  An  integral  oil-cooler  keeps  the  oil  at  an  efficient 
operating  temperature.  Uniform  cylinder  and  head  temperatures  are 
assured  by  high  velocity,  controlled  flow  of  the  cooling  water  and 
the  advanced  design  of  the  water  jackets. 


EASY  SERVICING: 

Fuel-oil  filters,  lube-oil  conditioners,  and  fuel~transfer  and  lube-oil 
pumps  are  conveniently  located  for  easy  and  quick  servicing.  Each 
can  be  removed  without  disturbing  other  assemblies.  Unit  fuel  pumps 
and  injectors  can  also  be  easily  removed  for  inspection  or  service. 
Main  and  crankpin  bearings  are  readily  accessible  by  quickly  remov¬ 
ing  the  large  hand-hole  plates . .  .without  disturbing  any  other  assembly. 


LONGER  LIFE: 

The  crankshaft  is  dynamically  balanced,  to  minimize  vibration  at  all 
speeds,  and  is  large  and  well  proportioned  to  assure  long  life  and 
smooth  operation.  All  bearing  surfaces  receive  positive  pressure  lubri¬ 
cation.  The  crankshaft  is  supported  by  large,  replaceable,  bronze- 
backed  bearings. 


} 


1 


GENERAL  SPECIFICATIONS  -  SERIES  20 

Bore  7V4';  Stroke  BVi’ ;  4-cycle;  Air  storting;  6-cyl¬ 
inder  model  (D-26)  develops  190  hp,  8-cylinder 
model  (D-28)  develops  250  hp,  both  at  79  lbs. 
bmep  and  at  900  rpm.  Cylinder  block  fitted  with 
wet-type  replaceable  liners;  Cylinder  heads  indi¬ 
vidually  cast;  Exhaust  manifold  water-jacketed  and 
cast  in  sections;  Pistons,  cast  iron;  Full  pressure 
lubrication  to  moving  parts,  with  oil  cooled  and 
filtered  before  entering  distribution  manifold.  Op¬ 
tional  equipment  includes:  closed-circuit  cooling 
systems;  clutch  power  take-offs  from  either  end; 
belt-driven  starting-air  compressor.  Also  available 
as  complete  electric  generating  plants. 


icstl-power  users  will  appreciate  many  important 
aturcs  in  addition  to  those  listed  at  the  left.  These 
»  engines  were  designed  specifically  to  meet  the 
'>'>t  rigid  tests  for  economy  and  maximum  dependa- 
ity.  And,  what  is  equally  important,  they  are  built  by 
'k':i  mechanics  in  plants  unusually  well  equipped 
:h  modern,  precision  machine  tools  that  take  full 
'  iutage  of  produaion-line  methods.  Other  Hendy 
' isels  available  up  to  800  horsepower.  Joshua  Hendy 
n  Works,  Sunnyvale,  California. 


WRITE  TODAY  for  complete  details.  Jusi 
clip  and  mail  the  convenient  coupon. 


■  IRON  WORKS 


Please  send  me  complete  details  on  Hendy 
Series  20  Stationary  Diesel  engines  □.  Hendy 
Series  20  Diesel-generator  sets  □. 


Position. 


Company 


TURBO-GENKATORS  TURB»«S 


ARMORED  CABLE  •  CRESFLEX  NON-METALLIC  SHEATHED  CABLE  •  SERVICE  ENTRANCE  CABLE  •  BUILDING  WIRE 


CRESCENT 

WIRE  and  CABLE 


If 
any 
suit 
give! 
:  of  tl 
i  fuse 
i  whei 
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Rectifier  Unit 


VARNISHED  CAMBRIC  CABLES 


RUBBER  POWER  CABLES 


Automatic  Electric  Co.  has  designed  a  ; 
tifier  unit,  which  it  claims  eliminaies  m 
for  remotoring  d-c  equipment  in  cast's  w!, 
current  source  is  changed  over  from  d-c 
a-c  or  where  d-c  equipment  is  meved  ' 
a-c  areas.  According  to  the  manufai  turer 
has  been  used  for  operation  of  d-c  motors 
to  2  hp.  and  permits  retention  of  torque  j 


SC 


IMPERVEX 

TRENCH 


.yf*  .  •*  Vt  ► 

V/  V  *  1 


c 


A 


B 


L 


E 


Type  RR 


UNDER  GROUND 


speed  regulation  characteristics  of  such  ; 
tors.  It  operates  on  110-  or  220-voIt.  r)!' 
cycle  a-c  and  delivers  12  amp.  full-wave  i 
sating  d-c  at  approximately  input  vol\: 
with  an  efficiency  of  80%. 

The  unit  uses  four  hot  cathode  mer 
vapor  tubes  of  the  shielded  cathode  type 
a  straight  bridge  circuit,  with  no  ti 
former  except  a  small  104-watt  unit  ; 
heating  the  tube  cathodes.  Voltage  drop 
the  arc  of  each  tube  if  5  to  8  volts;  !i, 
are  rated  at  2.000  hours  at  12  amp.,  r 
vided  surge  current  does  not  exceed  24  , 
It  is  14%  in.  high,  17  in.  wide  and  6 
deep;  weighs  29  lb. 


Suitable  for  instaliations  in  ducts  or  in  direct  contact  with  the 
earth.  The  copper  conductors  are  insulated  with  IMPERVEX 
moisture  resisting  Type  R'W  insulation  and  are  permanently  pro¬ 
tected  by  a  heavy,  tough  Neoprene  jacket  that  is  sunproof, 
flameproof,  and  highly  resistant  to  oil,  acids,  alkali  and  water, 
it  is  approved  by  Underwriters'  Laboratories  as  Type  USE-Under- 
ground  Service  Entrance  Cable. 

CRESCENT  IMPERVEX  TRENCH  CABLE— Type  RR— provides 
a  low  cost,  easily  installed,  permanent,  underground  circuit  be¬ 
tween  power  line  and  buildings  or  between  buildings  of  mines, 
institutions,  farms,  and  estates,  etc.  Furnished  In  sizes  No.  14  to 
No.  4/0  A.W.G.,  two,  three  and  four  conductors.  Our  Engineer¬ 
ing  Department  will  be  glad  to  recommend  a  cable  best  suited 
to  your  needs. 


CRESCENT  INSULATED  WIRE  &  CABLE  CO. 


TRENTON.  N.  J. 


IMPERIAL  NEOPRENE  JACKETED  PORTABLE  CABLES 


A  winding-temperature  relay  has  been 
signed  by  General  Electric  to  permit  ui! 
tion  of  the  maximum  permissible  emrr.. 
overload  capacity  of  power  transfer 
under  all  ambient  temperature  condii 
The  equipment  operates  from  a  comhii 
of  top  oil  temperature,  ambient  temptr 
and  load  current  and  enables  winding 
spot  temperatures  to  be  limited  to  v 


recommended  by  industry  standards, 
relay  has  three  separate  contacts.  " 
close  in  sequence  as  the  winding  tern; 
ture  increases.  According  to  the  anno 
ment,  when  mounted  on  a  transformer  ■ 
cooling  fans  for  supplementary  rating, 
relay  can  start  the  fans  as  soon  as  the  • 
cooled,  load  carrying  capacity  of  the  ' 
former  is  exceeded;  give  a  warning  signs 
soon  as  the  overload  has  been  on  for  a 
missible  length  of  time;  sound  an  alarm 
trip  the  circuit  breaker,  taking  the  : 
former  off  the  circuit  when  the  overload 
ceeds  specified  limits. 


Conneefor  ( 

Cannon  Electric  Development  Co.  ! 
signal  relay  connector,  which  it  stat' 
adaptable  to  transformers,  rectifiers. 
This  connector  is  made  up  of  a  plug 
receptacle,  having  phenolic  shells.  The 
ceptacle  is  mounted  on  the  board  or 
wall  of  the  relay  instrument,  and  coi 
the  pin  contacts.  The  plug,  which  has  - 
contacts,  is  removable  and,  according  to 
manufacturer,  can  be  engaged  or  disen- 
in  13  seconds. 


■III! 
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...are  met  by  a  type  of  fuse  from  the  complete 
line  of  Westinghouse  fuses — for  ANY  service 

The  Westinghouse  fuse  service — the  most  complete  line 
of  fuses  available  anywhere  plus  decades  of  fuse  applica- 
is  yours  for  the  asking. 


tion  experience 

If  you  are  in  doubt  about  the  rating,  or  suitability  of 
any  type  of  fuse  for  service  in  your  system,  why  not  con¬ 
sult  a  Westinghouse  engineer?  When  full  consideration  is 
given  to  the  four  basic  requirements  listed  above,  selection 
of  the  proper  fuse  is  simplified.  It  becomes  clear  why  one 
fuse  should  be  used  in  preference  to  another — esp>ecially 
when  over-all  cost  is  considered.  So  call  your  Westinghouse 
office  and  save  time. 

The  fuses  shown  at  right  typify  the  completeness  of  the 
Westinghouse  line  of  fuses  .  .  .  for  all  power  distribution 
and  industrial  services  ...  in  all  kinds  of  operating  con¬ 
ditions.  For  more  information  ask  for  bulletins  indicated. 
W  rite  to  Westinghouse  Electric  Corporation,  P.O.  Box  868, 
Pittsburgh  30,  Pennsylvania, 


ASK  WESTINGHOUSE  FOR  HELP  ON 
ANY  FUSE  PROBLEM— 

(A)  Typ«  DBA  —  Drop-owt  B«ri<-AcM  for  outdoor 
tystems,  ratings  to  200  E  ampteres,  138  kv.  Ask  foe 
BuUetin  8-3419. 

(B)  Typ*  OA  —  Opan  Typa  Cutout.  Ratings  to  100 
amperes,  15  kv.  Ask  for  C.  S.  38-630. 

COTypo  BA  — indotod  Typo  Cutout.  Ratings  to  100 
amperes,  7.5/12.5Y  kv.  Ask  for  D.  D.  38-625. 

(D)  Typo  BA  Boric-Add  Fuso.  Ratings  to  400  E  ampo., 
23  kv  indoor,  34.5  kv  outdoor.  Ask  for  D.  D.  36-300. 
(I)  Typo  BAL  Curront-Umiting  Fuso.  Ratings  to  200 
E  amperes,  23  kv.  Ask  for  D.  D.  36-340. 


J-60579 
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'HCES  EVERYWHERE 

COMPLETE  FUSE  SERVICE 


HANTS  IN  25  CITIES 
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Follow  These  Lines  of  Least  Resistance 


Miller  Fluorescent  Troffer  Lighting  Systems 

for  offices,  stores,  factories,  schools  and  public  buildings 

AID  IN  PLANNING 
SIMPLirY  CONSTRUCTION 
FACILITATE  MAINTENANCE 


these  brackets  are  hung  from  the  strue- 
lural  ceiling  ami  supjxirt  both  furred 
ceiling  and  TrolTer  Lighting  System! 

The  true  cost  of  any  lighting  syslein 
is  the  complete  cost,  installed  and 
operating. 

Miller  Fluorescent  Troffer  Lighting 
Systems  facilitate  maintenance  because 
they  are  engineered  to  assure  continuing 
economies  of  operation. 

Yes,  from  first  to  last.  Miller  Fluores¬ 
cent  Troffer  Lighting  Systems  are  an 
outstanding  achievement  of  our  times! 

Miller  field  engineers  are  convenientlx 
liK’ated  to  serve  von. 


They  aid  in  planning  because  they  sug¬ 
gest  practicable  new  themes  for  interiors. 

In  geometric  patterns  or  lightstrips 
'^by  the  mile”  ...  in  a  versatile  variety 
of  gl  ass  and  plastic  lenses,  plates,  and 
metal  or  plastic  grilles  .  .  .  they  encour¬ 
age  the  modern  trend  to  plan  the  entire 
building  around  the  lighting. 

They  simplify  construction  because  of 
mature,  forward-looking  engineering  that 
solves  past  problems — without  adding 
new  ones. 

For  instance:  The  Miller  patented 
bracket  ends  laborious  fitting  of  recessed 
lighting  systems  into  hung  ceilings.  Now, 


Other  Pluses  of  MILLER 
Fluorescent  Troffer 
Lighting  Systems: 

Supports  from  structural 
ceiling  reduced  50  to  75%. 


Conduit  and  conduit  fitting 
costs  reduced  up  to  80%. 


Wiring  costs  reduced  up 
to  50%. 

Permanent  operation  and 
maintenance  economies. 


ILLUMINATING  DIVISION 

Fluorvicent,  Incandescent 
AAarcury  Lighting  Equipment 


OIL  GOODS  DIVISION 

Domestic  Oil  Burners 
end  Liquid  Fuel  Devices 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  ond  Brass 
in  Sheets,  Strips  and  Rolls 


0.  lB]uly  1945 — Electrical  West  35 


A  NEW 
CONNECTOR 
FOR  LARGE 
CONDUCTORS 


GREAT  HOLDING  POWER 


EASIER  TO  INSTALL 


ONE  PIECE  DESIGN 


REDUCED  COSTS 


W.  N.  MATTHEWS  CORPORATION 


OR(>0«ATiOM 


MATTHEWS  UNICLAMP  CONNECTORS 


MATTHEWS  UNICLAMP  CONNECTORS  insure  perma¬ 
nently  tight,  trouble  free  connections  for  large  size  copper 
or  aluminum  wires  from  2/0  to  1000  MCM  inclusive.  They 
meet  the  need  for  a  more  efficient,  easier  installed,  less 
costly  connector  than  the  split  bolt  design  or  other  clamp 
type  designs  for  these  large  size  conductors.  They  will 
accommodate  two  conductors  of  their  rated  size  or  one 
conductor  of  their  rated  size  with  one  or  more  smaller 
tap-off  wires,  down  to  No.  8  solid. 

The  assembled  design  is  such  that  the  parts  cannot 
become  separated,  therefore,  in  effect,  it  is  a  one  piece 
connector.  This  feature  permits  ease  of  installation  on 
energized  lines  with  standard  hot  line  tools  and  socket 
attachments  to  fit  heads  of  cap  screws. 

Cast  bronze  clamping  members  (having  large  contact 
surfaces)  and  Duronze  cap  screws  provide  high  mechanical 


strength,  hence  long  life  and  re-usability.  They  have 
exceptional  holding  power  and  can  be  securely  tightened 
with  a  .6  or  8  inch  wrench.  They  will  not  loosen  when 
tightened,  as  a  locking  effect  is  created  because  of  the  very 
slight  bending  of  the  upper  clamping  member  which  biases 
the  threads  in  it  against  the  threads  of  the  cap  screws. 


These  connectors  are  very  compact  and  make  a  neat 
connection  when  taped. 


Matthews  Uniclamp  Connectors  grip  all  wires  with 
greater  holding  power  than  Split  Bolt  Connectors  and 
without  distortion  of  the  Connector  parts,  therefore  spacer 
bars  between  the  main  conductors  and  tap-off  wires  are  not 
necessary;  however,  such  spacer  bars  can  be  furnished  if 
required. 


Pit  on  conductor  as  above,  position 
upper  member  as  in  view  to  right  and 
partially  thread  in  fiee  cap  screw. 


With  connector  in  position  on  conductor 
as  shown,  install  tap-off  wire  and 
equally  draw  up  cap  screws. 


Continue  to  draw  up  capscrews  until  con¬ 
nector  is  securely  tightened.  Note  easy 
access  of  wrench  to  heads  of  cap  screws. 


FOR  FURTHER  INFORMATION  REQUEST  BULLETIN  206 


* 


STANDARD  ENGINEERS  NOTEBOOK 


STANDARD  OF  CALIFORNIA 
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High-film-strength  oil  carries  heavy-duty  loads 


Because  Calol  Multi-Service  Oil  spreads  rapidly 
over  bearing  surfaces,  adheres  to  metal  and  with¬ 
stands  high  temperatures  and  pressures,  it  is  used 
by  many  operators  on  heavy-duty  bearings  where  max¬ 
imum  loads  produce  high  rubbing  action. 

Calol  Multi-Service  Oil  is  made  from  stable  base 
oil.  Compounding  gives  it  detergent  and  oxidation 
inhibiting  characteristics.  As  its  name  implies, 
Calol  Multi-Service  Oil  has  many  uses  in  industry. 
It  is  highly  effective  for  the  lubrication  of  nat¬ 
ural  gas  engines,  industrial  Diesel  engines,  air 
compressor  cylinders  and  bearings  and  enclosed  re¬ 
duction  gears  and  their  integral  parts. 

Calol  Multi-Service  Oil  may  be  used  in  oil  circu¬ 
lation  systems  where  rapid  separation  from  water  is 
not  required,  in  ring-,  drop-,  and  bottle-oilers 
and  for  free  oiling. 

Available  in  four  viscosity  grades:  55X  (SAE  20), 
65X  (SAE  30) ,  75X  (SAE  40)  and  85X  (SAE  50) . 


RESETS  HI6H  TEMPEWLTURES 
AND  OXIDATION.  PREVENTS 
FOR^TION  OF  DEPOSITS  IN 
6R00VESAND  mSSAGES 


SfiOOVES  AT  . 
BE6INNIN&  OF 
PRESSURE  AREA 
CONCENTRATE 
OIL  VOLUME 


WITHSTANDS  HI6H  RUBBING 
PRESSURES  OF  HEAVILY-LOAOEO. 
LOW-PRESSURE  BEARINGS 


SPREADS  RAPIDLY. 
COVERS  BEARING  SURFACE 
WITH  UNIFORM  FILM 


Compounded  compressor  oil  protects  against  moisture 


LTsny  operators  have  reduced  loss  of  compression  and 
excessive  wear  on  high-pressure  cylinder  walls  of 
multi-stage  air  compressors,  operating  in  humid 
air,  by  using  Calol  Compressor  0il-19X. 

The  extra  adhesiveness  of  Calol  Compressor  Oil- 
19X  resists  the  washing  action  on  lubricant  film  of 
water  from  intercoolers  entering  with  air  at  high 
velocity.  Special  compounds  cause  it  to  form  a 
slight  emulsion  with  water  and  stick  tight  to  all 
metal  surfaces  protecting  cylinder  walls  against 
rusting  amd  pitting  when  compressor  is  idle. 

Calol  Compressor  0il-19X  provides  an  extremely 
tough  lubricant  film.  It  is  particularly  adaptable 
to  large  horizontal  compressor  cylinders  where  pis¬ 
ton  weight  is  a  factor. 

Calol  Compressor  0il-19X  is  also  recommended  for 
the  lubrication  of  compressors  on  air-injection 
Diesel  engines  and  for  cylinder  lubrication  on  hot¬ 
head  semi-Diesels  where  water  is  injected  with  fuel. 


INTERCOOLER. 


PREVENTS 
CO/WPRESSION  LOSS 
AND  EXCESSIVE 
WEAR 


DISCHARGE  VALVE 


DISCHARGE  VALVE 


CYLINDER  OIL 
INLET 


OIL  FORAAS 
LUBRICATING  FILM 
THAT  MOISTURE  WIU 
NOT  WASH  AWAY 


STRONG 
LUBRICANT 
FILM  SUPPORTS 
PISTON  WEIGHT,' 
WITHSTANDS 
PRESSURE 


IN  HUMID  AIR  CONDITIONS 
EXCESSIVE  MOISTURE 
ENTERS  INLET  VALVE-' 


Standard  Fuel  and  Lubricant  Engineers  are  always  at  yaur  service.  They'll  gladly  give  yau  expert  help  —  make  yaur  mainte¬ 
nance  job  easier.  Call  your  Standard  Representative  or  write  Standard  of  California,  225  Bush  St.,  San  Prancisca  20,  California. 


msmi 


ALCOA  *  c  s 


Both  hi*Uite  and  rural  line 
Mi$tpioy  Alam  A,  C.  S.  H, 


UNCLE  SAM  SAYS 


Storl  K«Mnforoo<l)  uliich.  for  low  initial  ‘J/ 
cost,  ainl  willi  low  iiiaiiiteiiaiu'c  oxjhmisc,  ^ 
provides  for  llieso  im-reasiiig  loads. 

Ask  an  Alcoa  engineer  to  show  yon 
the  plain  facts  of  A.(].S.  K.  load  capacity', 
long  lif(*  and  operating  eeononn  .  .  .  based 
on  the  e\periene(“  of  more  than  a  million 


The  government  already  is  urging  line 
operators  to  shift  from  wartime  constrnetion 
inetluxls  .  .  .  because  materials  for  sturdy, 
long-life  operation  are  now  in  sight. 

The  new  postwar  standards,  allowing  for 
increasing  loads  during  the  era  ahead, 
particularly  for  rural  lines,  should  he  more 
rigid  than  ]>rewar  standards.  This  means 
more  work  for  A.C.S.K.  (  Viuminum  Cable 


ALCOA 


vama 
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FOR  SAFETY'S  SAKE  ...  USE  CONDUIT  {Full  Weight  Rigid  Steel) 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

YOUNGSTOWN.  OHIO 
Manufacturers  of 

CARBON  -  ALLOY  AND  YOLOY  STEELS 


Ask  your  distributor  for: 
Youngstown  Buckeye  Conduit-Pipe  an< 
Tubular  Products  -  Sheets  -  Plates  -  Elec¬ 
trolytic  Tin  Plate-Coke  Tin  Plate-Bars > 
Rods-Wire-Nails-Tie  Plates  and  Spikes. 


P  WHEN  YOU  REWIRE 
FOR  PEACE 


Much  of  America's  war¬ 
time  construction  has  been  built  on 
strictly  an  emergency  basis --good 
enough  "for  the  duration"  per¬ 
haps,  but  questionably  adequate  for 
the  long  term.  This  fact,  combined 
with  the  tremendous  need  of  steel 
for  other  war  uses,  has  been  used 
to  justify  relaxation  of  the  high 
standards  of  the  National  Electrical 
Code  for  the  protection  of  electrical 
wiring. 

Fortunately,  the  end  of  make¬ 
shift  methods  forced  on  us  by  war 
emergency  is  in  sight.  Steel  will 
be  available  again  in  unlimited 
quantities.  You  can  again  use  full- 
weight  rigid  steel  conduit  wher¬ 
ever  you  wish  to  provide  depend¬ 
able  protection -especially  in  haz¬ 
ardous  locations  and  occupancies 
-against  moisture,  vapors,  dust, 
and  explosions. 

So  when  you  rewire  for  the  last¬ 
ing  peace  to  come,  you  can  rewire 
for  lasting  protection,  too,  by  using 
Youngstown's  standard-threaded, 
full-weight  rigid  steel  conduit- 
Buckeye  Conduit. 
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Your  community’s  interests  may  lie 
in  this  direction 


Civic  of&cieda  all  over  America  are  interested  in  ideas  for 
presenting  their  home  town  boys  with  a  memorial. 

Yet,  this  time  they  prefer  one  that  is  practical,  and  one 
that  is  a  sentinel  for  saving  lives.  These  omcials  and  leaders 
of  civic  groups  should  be  given  complete  information  on 
the  benefits  of  good  street  lighting.  For  more  information 
send  to  Westinghouse  Electric  &  Manufacturing  Company, 
P.O.  Box  868,  Pittsburgh  30,  Pa.  I.<M027 
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Diesel  (720] 

Joshua  Hendy  has  added  a  new  Series  20 
diesel  in  six-  and  eight-cylinder  models,  vith 
power  range  of  from  190  to  250  hp.  at  900 
r.p.m.  This  extends  the  Hendy  line  U.  in¬ 
clude  horsepower  ratings  from  190  to  78(;  hp. 

Like  the  company’s  Series  50  engines  the 
new  diesels  are  made  in  marine,  stationan 
and  diesel-electric  models  and  are  of  the 
four-stroke  cycle  type,  designed  for  heavy- 
duty,  medium  speed  operation.  They  are  air 
starting  and  completely  enclosed,  with  over¬ 
head  camshaft,  unit  fuel  pumps  and  injec¬ 
tors,  precision  type  bearings  and  full  pres¬ 
sure  lubrication.  Marine  models  are  direct 
reversing. 


Bench  assembly  and  repair  means  speed¬ 
up  in  produaion.  The  use  of  Cannon 
Multi-circuit  Connectors  in  the  wiring  of 
electrical  equipment  is  the  ultimate  in 
assembly  efficiency — time  _ 

saved  on  the  job,  less  skilled 
labor,  better  critical  work 
under  better  conditions. 


General  Electric  has  a  new  line  of  hi- 
siirge  double-duty  fuse  links,  with  low-cur¬ 
rent  ^‘N”  rating  of  1,  2  or  3  amp.,  each  with 
a  surge  blowing  characteristic  of  a  5-amp. 
conventional  fuse  link.  Thev  are  available  in 
universal  cable  type  and  flip  open  type  de¬ 
signs  and  are  mechanically  and  electricallv 
interchangeable  with  conventional  fuse  links 
of  the  same  type  now  in  service.  The  new 
fuse  links  are  said  to  permit  improved  over- 
current  protection  with  the  same  freetinm 
from  fuse  blowing  as  afforded  by  the  con¬ 
ventional  5-amp.  fuse  link. 


Various  parts 
trical  assemblies 
manufactured  in  different 
factories  and  put  together 
and  into  operation  simply 
by  inserting  a  Cannon  Plug 
into  a  Cannon  Receptacle. 

The  connection  will  be 
firm,  tight  and  solid — yet  quickly  disconneaed  for  replacement  or  repair. 

There  are  more  than  ten  thousand  connector  sizes,  types  and  kinds 

Thousands  of 


Switch 


Robert  Helherington  &  Son  is  offering  a 
switch  which  is  9/16  in.  in  diameter  and 
31/32  in.  long  over-all.  Rated  at  15  amp.. 
110  volts  a-c,  the  switch  can  be  furnished 
with  special  over-travel  adapters  and  special 
mounting  sockets.  It  can  be  supplied  nor¬ 
mally  open,  normally  closed,  two  circuits  or 
single-pole,  double-throw.  A  pressure  of 
four  pounds  is  required  for  operation. 


Bench  vAring  by  Jean  Wheeling,  of  the  Curtiss-W right  Cor¬ 
poration,  Columbus,  Ohio 


Control  Devices  (723) 

A  line  of  control  devices  embodying  a 
snap  action  arrangement  for  control  of  tem¬ 
perature,  pressure,  humidity  and  mechanical 
displacement  has  been  announced  by  the 
Paul  Henry  Co.  These  controls  are  said  to 
be  adjustable  over  a  wide  range  and  are 
furnished  with  operating  differentials  run¬ 
ning  as  low  as  1°  F. 


listed  in  the  Cannon  catalogs, 
special  and  intricate  circuit  requirements  may  be 
met  right  from  stock  with  Cannon  Plugs.  ' 
Wherever  quick,  complete  and  sure  electric 
connections  must  be  made — whether  for  a  sin¬ 
gle  element  or  a  maze  of 
circuits — use  a  Cannon 
Conneaor.  Nothing  less 
is  so  surely  satisfaaory. 

Nothing  better  can  be  had. 


Rectifiers  (724) 

Langevin  Co.  has  a  new  series  of  recti¬ 
fiers,  including  Type  201-A,  designed  to  fur¬ 
nish  filament  and  plate  currents  to  line 
amplifiers,  and  Type  201-B.  which  is  similar 
but  with  an  additional  stage  of  filter.  D'- 
liver  275  volts  at  7.5  ma./6.3  volts  at  8  amp. 
Lengths  10-5/32  in.;  width  5-7/32  in.;  max¬ 
imum  height  6’4  in. 


Write  for  condensed 
Cannon  Catalog.  It 

gives  you  a  general  introduction  to  the  Cannon 
line.  Address  Department  A-207,  Cannon  Elec¬ 
tric  Development  Co.,  3209  Humboldt  St.,  Los 
Angeles  31,  Calif. . .  Below  is  pictured  a  wall  mount- 
ing,  typical  of  the  famous  Cannon  AN  line  of  plugs. 


Welding  Electrode  (725) 

General  Electric  has  an  arc  welding  elec¬ 
trode  for  low-alloy,  high-tensile  steels.  It 
was  designed  for  use  on  carbon-molybdenum 
steel  in  the  high-pressure  piping  industn. 
but  may  be  applied  to  many  structural  weld¬ 
ments,  the  manufacturer  'states. 


Selenium  Rectifier  (726) 

A  selenium  rectifier  designed  for  use  at 
sea  and  at  high  humidity  has  been  an¬ 
nounced  by  the  Selenium  Corp.  of  America. 
It  is  claimed  that  the  unit  does  not  show 
effects  of  salt  spray  after  100  hours  of  oper¬ 
ation  at  50'  C. 


Cannon  Electric  Development  Company 
Los  Angeles  31,  California 


Canadian  Factory  and  Engin**ring  Offic*:  Cannon  EUctric 
Company,  Limitod,  Toronto,  Canada 


REPRESENTATIVES  IN  PRINCIPAL  CITI  ES-CONSUIT  YOUR  LOCAL  TELEPHONE  BOOK 
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THERMO-PlASlie  BOIIDIMC  WIM 

For  Complete  Wiring  Systems 


1.  Type  T  for  General  Purpose  Wiring 

2.  Type  TW  for  Wiring  in  Wet  Locations 


Here  is  a  hiKh  quality,  small  diam* 
eter  building'  wire  available  in  two 
types  in  sizes  14  to  2,000,000  CM — 
Type  T  Flamenol  wire  for  general 
purpose  wiring.  Type  TW  Flamenol 
wire  for  wiring  in  wet  locations.  This 
wire  was  developed  before  the  war  and 
has  proved  its  worth  in  thousands  of 
installations.  Its  wide  range  of  sizes 
enables  it  to  be  used  for  whole  wiring 
systems  including  feeder  wiring, 
branch  circuit  wiring  and  special 
wiring. 

The  insulation  of  both  Type  T  and 


(FoTMtrly  ty»w  8N  uE  8NW) 

Type  TW  Flamenol  .Building  Wire  has 
long  life,  is  high  in  dielectric  and 
mechanical  strength  and  is  resistant  to 
oils,  acids,  and  alkalies.  Type  TW 
insulation  also  has  a  low  -  moisture 
absorption  rate. 

FO«  FOIITMCII  INFOKMATION 

on  Flame¬ 
nol  Building  Wire  or  Cord  or  on  G-E 
conduits  or  wiring  devices,  see  the 
nearest  G-E  Merchandise  Distributor 
or  write  to  Section  CDW754-19,  Ap¬ 
pliance  and  Merchandise  Department, 
General  Electric  Co.,  Bridgeport,  Conn. 


These  rugged,  flexible  cords  are  available  in  three  types:  heavy  duty 
for  use  under  severe  conditions,  medium  for  use  where  conditions 
are  less  severe,  a  rip  cord  for  use  on  lamps,  small  devices,  etc.  They 
are  light  in  weight,  easy  to  handle  and  have  a  pleasing  appearance. 

BUY  WAR  BONDS  AND  HOLD  THEM 


G-C  CONDUITS  AND  WIRINO  DEVICES 

General  Electric  also  offers  for  your  wiring  needs:  G-E  White  zinc- 
coated  conduit,  G-E  Biack  enamel-coated  conduit.  EMT,  flexibie 
metal  conduit,  Fiberduct  and  many  different  switches,  lampholders, 
outlets,  fuses,  etc. 


wimM  roa  tax  fotuse 

James  B.  Buman,  t'm.'poTtlana. 

rural  sales,  No‘'**'''ffw*  8hVer  folly  not  to  antici- 
Ore.,says.  ‘‘‘t In  li'oJne  use  of  elec- 
pate  an  enormous  ft  Adeauate  wiring  means 

for  the  present. 


GENERAL  m  ELECTRIC 


Hear  Ihs  O-E  programt:  "The  O-E  All-Girl  Orchsdra,"  Sunday  10  p.m.  EWT,  NBC;  "Ths  World  Today"  nows, 
Mon.  through  Fri.  6:45  p.m,  EWT,  CBS;  "Tho  G-E  Houtoporty,"  Mon.  through  Fri.  4:00  p.ni.  EWT,  CBS. 


J\  MILLION  IMILES 


OF  FIELD  IFIRE 


Just  one  example  of  | 

General  Cable's  Service  to 
the  Nation  and  its  Allies 


This  output  o^Sne  million  miles  of  single  conductor 
communication%nre  for  the  armed  services  represents 
the  all-out  effort  at  only  one  plant  producing  enough 
wire  to  ^encircle  the  globe  five  times  each  month. 

All  ten  General  Cable  plants  have  been  working  three 
shifts,  seven  days  per  week,  on  this  and  other  essen¬ 
tial  military  items. 

Come  final  Victory,  General  Cable  will  as  energetic¬ 
ally  attempt  to  do  its  part  in  winning  the  peace. 


GENER/IL  CABLE 
CORPORATION 


Manufacturers  of  Bare  and  Insulated  Wires  and  Cables 
for  Every  Electrical  Purpose 
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BULLDOG  BUSTRIBUTiON  DUCT  FOR  '^PLUG-IN" 
POWER  AT  ANY  POINT 


BullDog  has  been  looking  ahead  for  nearly  half 
a  century. 

That  is  why  industrial  users  expect  from  us 
one  outstanding  development  after  another  in 
electrical  distribution.  That  is  why  proved 
BullDog  equipment  will  figure  increasingly  in 
the  changeover  plans  of  leading  plants  all  over 
the  country. 

BullDog  BUStribution  Duct  is  the  original 
"plug-in”  system  which  gives  you  electrical 
power  WHEREVER  and  WHENEVER  you 
need  it.  Designed  to  stay  modern,  its  pre-fabri- 


cated  units  can  be  re-assembled  anywhere — new 
branch  circuits  added — feeder  lines  extended. 
It  is  100%  salvable,  too — no  fixed  wiring  to 
tear  out. 

It  is  not  a  day  too  soon  to  plan  peacetime 
adjustments  in  your  plant.  Is  your  factory 
power  system  as  flexible  as  your  future  plans 
may  call  for.^ 

BUStribution  Duct  will  take  care  of  your 
wartime  requirements  as  well  as  future  ones.  It 
will  pay  you  to  investigate.  Write  for  illustrated 
bulletins  or  consult  BullDog  field  engineers. 


BUY  WAR  BONDS 


BOX  177,  R.  PK.  ANNEX,  DETROIT  32, 
MICHIGAN.  In  Canada:  BullDog  Elec¬ 
tric  Products,  Ltd.,  Toronto.  Field  Engi¬ 
neering  Offices  in  All  Principal  Cities. 


BULLDOG 

ELECTRIC  PRODUCTS  COMPANY 


SALVAGE  PAPER 


Also  Manufacfurers  of 
Vocu-Breok  Safety  Switches — SofToFuse 
Panelboards — Switchboards — Circuit  Mas¬ 
ter  Breakers  —  BUStribution  DUCT,  for 
“plug-in”  power — Industrial  Trol-E-Duct, 
for  movable  “loads.” 


•ULLDOG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENTATIVES: 


Coast  Electric  A  Manufacturing  Co. 

1720  N.E.  Sixth  Avenue 
Portland,  Oregon,  Tel.  Garfield  2844 


Safety  Switchboard  A  Manufacturing  Co. 

1445  Stevenson  St. 

San  Francisco,  Calif.,  Tel.  Hemlock  2470 


Mullenbach  Electrical  Manufacturing  Co. 

2300  East  27th  Street 
Los  Angeles,  Calif.,  Tel.  Jefferson  2224 
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Turret  for  TBM-2  Avenger  Torpedo  Bomber 


IF  BOM 

WERE  AUTC 


RR^TS 

\moNS 


SAMSON  UNITED  COULD 
SUPPLY  MORE  THAN 

200/000  A  MONTH 


Somton  Selective  Speed  Automolic  Flatiron 
with  Dvo-Diol  Control  and  Magic  Eye 


The  time  may  never  come  when  Samson  United  will  be  asked  to 
produce  200,000  automatic  flatirons  a  month.  But  Samson  has 
already  proved  that  it  could  achieve  this  tremendous  output  by  its 
pro'tuction  of  one  war  item  alone  .  .  .  the  complete  Turret  for 
Grumman  Avenger  Torpedo  Bombers.  Month  after  month  we  have 
been  satisfying  the  world's  most  particular  customer  . .  .  Uncle  Sam 
•  .  .  by  meeting  and  exceeding  quotas  for  this  highly  complicated, 
'ough-to-build  product. 


SAMSON  UNITED  CORPORATION,  ROCHESTER,  N.  Y. 
Somson  UniMd  of  Canada,  LimHod,  Toronto 


When  the  fortunes  of  war  again  permit  volume  manufacture  of 
household  electrical  appliances,  SAMSON  Automatic  Flatirons  will 
be  ready  for  you  to  place  in  the  hands  of  housewives  who  want 
♦he  finest.  ' 
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Pioneers  in 

LIGHTING  EQUIPMENT 
Since  1 880 


•anes 

Yes,  We’ve  Been  at  WAR 

Since  Pearl  Harbor,  our  only  customers  have 
been  the  U.  S.  Army  and  Navy  .  .  .  and  our 
Allies.  Paries  war  products  have  been  wide  in 
range  .  .  .  more  than  200  completely  assem¬ 
bled  items  and  component  parts.  To  meet  the 
exacting  requirements  of  the  Military,  new 
machines  have  been  employed,  new  production 
techniques  mastered. 


MiJMm ...  but  now  thot  the 
Light  Flashes  Green 
we’ll  soon  be  ready  to  GO 
with  over  60  of  the  fastest-  ^ 
selling  numbers  from  the 
big  Fnries  pre-war  line.  ^ 


When  the  restrictions  are  fully  relaxed  and 
material  is  available,  we're  ready  to  start  im¬ 
mediate  production  on  60  "best  sellers",  in 
accordance  with  a  carefully-woriced-out  recon¬ 
version  plan.  These  top-quality  lamps  and 
fixtures  will  be  available  to  distributors  and 
dealers  for  the  period  'til  V-J  day. 


Write  for 
Xew  Flyer  Catalog 

•  •  just  off  fhe  press,  illustrating  these 
60-odd  "best  selling"  nuntbers. 


imii 


I  data  books,  etc, _ _ ; 

e  Polyweld  (727| 

American  Phenolic  Corp.  has  issued  a  bul¬ 
letin  on  Polyweld,  a  pure  polystyrene  In  soly. 
tion.  Information  is  given  on  dielectric  con¬ 
stant,  power  and  loss  factor,  uses  and  elec¬ 
tronic  characteristics  of  both  Polyweld  end 
Acryweld,  a  similar  product.  Polyweld  is  used 
For  doping,  coating,  impregnating  or  seal¬ 
ing  for  radio  frequency,  ultra-high  frequency, 
very-high  frequency  or  general  electronic  ap¬ 
plications. 

School  Lighting  |728| 

Edwin  F.  Guth  Co.  has  prepared  four  data 
sheets  giving  fluorescent  lighting  layouts  for 
school  classrooms,  including  small  and  larqa 
schools.  Glare,  paint,  wiring,  maintenance  era 
discussed  and  lighting  layouts  are  given.  Sug¬ 
gestions  also  are  included  for  air  disinfection. 
Results  of  a  medical  survey  of  student  eye¬ 
sight  at  West  Point  are  discussed. 

I  Bearing  Lubrication  (729) 

Reliance  Electric  &  Engineering  Co.  hsi 
published  an  instruction  sheet  on  grease  lubri¬ 
cation  of  bearings  in  its  a-c  and  d-c  moton, 
drives  and  motor  generator  sets.  The  four- 
page  bulletin  gives  construction,  maintenancs 
and  lubrication  for  double-shielded  ball,  open 
ball  and  spherical  roller  bearing  types. 

Nomograph  (730) 

Sprague  Electric  Co.  is  offering  a  pulse 
service  capacitor  nomograph.  Designed  to 
determine  the  volt-amperes  through  a  capaci¬ 
tor  used  in  rectangular  pulse  service,  the 
nomograph,  as  an  intermediate  step,  finds 
the  d-c  energy  content,  which  in  some  cases 
may  be  sufficient. 


Catalogue 


I  BullDog  Electric  Products  Co.  has  issued  a 
new  condensed  catalogue  oa  safety  switches, 
light  and  power  panelboards,  switchboards 
and  duct  systems.  Recent  developments  are 
contained  in  a  special  section.  This  new  cata¬ 
logue,  dated  June  1945,  supersedes  the  one 
of  April  1944. 


Announcements  of  developments 
to  come  with  reconversion  are 
appearing  now  in  your  field — 
tools  which  will  help  you  to  do  a 
better  job.  Manufacturers'  pub¬ 
lications  are  a  quick,  efficient 
way  for  you  to  keep  posted  on 
current  events  in  the  industry. 
American  Industry  Is  offering  a 
remarkable  -service — ^free.  ELEC¬ 
TRICAL  WEST  makes  it  easy  for 
you  to  secure  this  service.  Check 
and  mail  coupon  on  p.  50.  That's 
all  you  have  to  do  to  bring  this 
information  to  you. 


/ 


If  its  3  miles  or  300  miles, 
6.9  kv.  or  230  kv.  —  Hughes 
Brothers  have  a  design  for  it. 

Our  experience  gained  by 
close  association  with  the 
leading  Engineers  on  most  of 
the  country's  outstanding 
wood  power  line  construction 
is  at  your  service. 

Write  for  Catalog  No.  10 
or  Bulletin  No.  15. 


Ne44A 


H  U  G  H  BROTHERS 


SEWARD 


NEBRASKA 


MANUFACTURERS  OF 

Transmission  and 
Distribution  Structures 

Prefabricated  Wood 
Substations 

Wood  and  Steel  Switch 
Mountings 

Transmission  Line  Hardware 
Special  Wood  Items 
Special  Steel  Items 


Wood  Bayonets 


0kicJtC4Ka 
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CROUSE-HINDS 

Thermostat  ConduletsP 

For  Heating,  Air  Conditioning,  Refrigeration 


FOR  HAZARDOUS  LOCATIONS 
Explosion-Proof  and  Dust-Tight- 

Suitable  for  use  in  atniospheres  containing 
ethyl  ether  vapor;  gasoline,  naptha,  petroleum, 
benzol,  alcohols,  acetone,  lacquer  solvent 
vapors  and  natural  gas;  metal  dust;  carbon 
black,  coal  or  coke  dust;  grain  dust;  combus¬ 
tible  fibers. 

^Type  HRC 

Mercury  tube  switch. 

Threaded  flame-tight  cover. 

Through  feed  Va-lnch  union  hubs.  Other  hub  can  be  capped. 
Accurate  thermometer  for  indicating  room  temperature. 

Locking  arrangement  con  be  furnished  to  prevent  regulating  br 
unauthorized  persons. 

LiMled  in  Coadulet  Catalog  No.  2S00.  Section  85,  Page  50-3 

Type  HR 

Contactor  snap  SKsitch. 

Ground  surface  flame-tight  cover. 

Reversible.  ’/4-inch  hub  can  be  at  top.  bottom,  or  either  side. 
Accurate  thermometer  for  indicating  room  temperohire. 
Regulating  knob  removable  to  prevent  imouthorized  regulatin<; 
Listed  in  Condulet  Catalog  No.  2500.  Section  85.  Page  50-4. 

FOR  NON-HAZARDOUS  LOCATIONS 

ip  Type  FHRC 

Mercury  tube  switch. 

Through  feed  %-inch  hubs  flush  with  top  and  bottom  of  body.  Remov- 
able  plug  for  either  hub. 

Accurate  thermometer  for  indicating  room  temperature. 

Locking  arrangement  con  be  furnished  so  thermostat  con  only  b« 
regulated  by  authorized  persons. 

Listed  in  Condulet  Catalog  No.  2500.  Section  50,  Page  22B., 


CROUSE-HINDS  COMPANY 

SYRACUSE.  N.  Y..  U.S.A. 


-'.on  Wide 
^••fribuiion 
'hrouoh  FI 


Othret  B.immqham  Botton  Chicago  Cincinnoii  Cleveland  Dallat  Denver  Deitoii  Hout'on  Indianapoli*  Kanea*  C.ly 
Loe  Anqelee  Milwaukee  Minneapolie  New  Yom  Philadelphia  PiUtbuiqh  San  FionciKc.  Seattle  St  Lour  Woehinqton 
ffetidenf  Pioduci  Cngineett  Albany  Atlanta  Chailotie  *  New  Orieont 

CROUSE  HINDS  COMPANY  OF  CANADA  LTD  Mam  Oihet  and  Phni  TORONTO  ONT 
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ALL  THE  LIGHTING  FEATURES 
YOUR  CUSTOMERS  SEEK!... 
ALL  THE  SELLING  ADVANTAGES 


WANT!  Every  MITCHELL  feature  enhances 
the  value  of  your  industrial  lighting  service!  Your 
customers  are  sure  of  more  abundant,  more  efficient 
light  for  their  workers.  Greater  mounting  flexibility 
simplifies  the  installation  job.  Easier,  lower-cost  main* 
tenance  saves  time  and  money.  Rugged  construction 
assures  stability  of  performance  and  longer  service. 

These  all-around  advantages,  engi-  f  _ 

neered  and  built  into  every  unit  by  / 
MITCHELL,  bring  you  wore  satisfied  / 
customers  .  .  .  easier  sales  .  .  .  volume  / 
business!  /  , 


The  complete  MITCHELL  line  of 
2-40,  3-40  and  2-100  watt  models  pro¬ 
vides  a  ready  answer  for  every  indus¬ 
trial  lighting  need. 


O.  \ 


Mitchell  Manufacturing  Company 

2S25  aYBOURN  AVENUE,  CHICAGO  14,  ILLINOIS 
FmcttrymmJ Sates  Office:  1019  N.  Madison  Avc.,  Lot  Angeles  27,  Cal. 


BUILD  SALES 
WITH  THESE 
AIDS! 

0<(frtbu>«  fufl-tiM 
Catofog  No.  281 
onrf  focliaf-iixo 
Catalog  No.  290. 
foeh  NWi  WI  itorf. 
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JUST  A  HANDFUL 
of  J&B  LOCK-TITE* 
PRESSURE  CONNECTORS 

T4»at  is  all  you  need  for  most 
lugging  and  tapping  on  mainte¬ 
nance,  repair,  construction  or 
change-over  wiring  jobs. 

Each  Lock-Tite  Connector  takes 
several  -overlapping  cable  sizes 
up  to  1000  MCM,  and  handles 
any  type  of  cable  —  solid, 
stranded,  flexible,  extra-flexible, 
hemp-core,  rod  or  tubing. 

Being  solderless,  T&B  Lock- 
Tite  Connectors  are  easy  and 
quick  to  install.  Being  T&B  en¬ 
gineered,  they  resist  vibration. 
Being  salvageable,  they  can  be 
used  over  and  over  again. 

Of  course  you  want  Connectors, 
approved  by  Underwriters  Lab¬ 
oratories,  that  are  electrically 
and  mechanically  correct.  Order 
an  all  purpose  assortment  of 
T&B  Lock-Tite  Connectors 
from  the  stock  of  your  nearest 
T&B  Electrical  Distributor. 

Under  the  T&B  100%  Distrib¬ 
utor  Plan,  all  T&B  products  are 
sold  exclusively  through  the 
competent  service  organizations 
of  T&B  Electrical  Wholesalers. 

•Trademark  R{*jr.  U.  S.  Pat.  Off. 

Write  for  NEW  Lock-Tite 
Connector  Folder  for  all  the 
dope  on  this  Lock-Tite  line. 


The  Thomas  &  Betts  Co., 
Incorporated 
103  N.  Santa  Fe  Avenue 
Los  Angeles  12,  Calif. 

Paul  Douden  &  Co. 
1645  Wazee  Street 
Denver  2,  Colorodo 


The  Thomas  &  Betts  Ca., 
Incorporated 
54  2  Natoma  Street 
San  Francisco,  California 

F.  A.  Strohecker 
301  Eyres  Bldg. 
2207  First  Ave.,  S. 
Seattle  4,  Woshingfon 


THE  THOMAS  &  BETTS  CO. 


INCORPORATED 

fnenufodurert  of  electrical  fittings  since  1198 
EUZARCTH.  1,  NEW  JERSEY 

in  Conodo:  Thomos  &  Berts  ltd.,  Montreal 


Light  for  Living  (732) 

I  "Light  for  Living  Today  and  Tomorrovr"  is 
j  the  title  of  a  48-page  booklet  released  by 
I  General  Electric,  and  containing  lighting 
I  plans  for  four  postwar  homes  and  light  re- 
!  freshers  for  existing  homes.  The  sections  on 
the  postwar  homes  are  prepared  by  four  arch¬ 
itects  and  are  illustrated.  Ideas  for  existing 
homes  include  suggestions  for  utility  rooms, 
dining  and  living  rooms  and  bed  rooms.  Also 
included  are  a  check  list  for  choosing  porta¬ 
ble  lamps  and  a  section  on  fluorescent  In  the 
home. 

Switches  (733) 

Switches  for  high-voltage  service  are  de¬ 
scribed  in  a  bulletin  prepared  by  Pacific 
j  Electric  Mfg.  Corp.  This  16-page  Illustrated 
I  bulletin  describes  Type  TW  switches.  7.5  kv. 

'  to  287  kv.,  400,  600  and  1,200  amp.  Six 
pages  are  devoted  to  data  to  be  used  in 
planning  operating  mechanism,  with  diagrams 
I  giving  the  basic  mechanism  for  the  TW 
I  switch  and  standard  arrangements  to  fit  all 
'  schemes. 

Vector  Chart  (734) 

Cornell-Dubiller  is  offering  a  vector  chart 
I  for  determining  the  capacitor  KVAR  regulred 
'  tc  Increase  power  factor  to  any  desired  value. 

'  On  the  reverse  side  are  tables  on  the  effect 
^  of  improving  power  factor  on  a  three-phase 
circuit  In  conduit,  as  well  as  capacitor  appll- 
'  cation  formulae. 

Resistors  (735) 

\  Shallcross  Mfg.  Co.  has  prepared  a  bulletin 
on  its  fixed  wire-wound  resistors.  Included  are 
'  data  on  resistance  alloys,  maximum  resistance 
I  and  temperature  coefRcient  charts,  dimen- 
I  sional  specifications,  mountings  and  terminal 
designs,  power  dissipation. 

Planned  Music  (736) 

Executone  Inc.  has  published  a  brochure 
dealing  with  planned  music  In  plants  and  fac¬ 
tories  as  a  means  of  Increasing  production. 

Hazardous  Locations  (737) 

Motors  and  control  for  haxardous  locations 
^  IS  the  subject  of  a  26-page  booklet  offered  by 
G-E.  Main  sections  deal  with  definition  of 


haxardous  locations,  how  to  apply  explosion 
proof  eguip-nent,  the  manufacturer's  egulp. 
ment  for  such  applications. 

Repair  by  Welding  (738) 

A  bulletin  entitled,  "How  to  Repair  Tractor 
Farts  by  Arc  Welding,"  has  been  Issued  by 
General  Electric. 

Electronic  Tube  (739) 

General  Electric  has  an  eight-page  publica¬ 
tion  on  Its  disk-seal  electronic  tube,  known  as 
the  lighthouse  tube.  Basic  principles  of  design 
and  operation  and  advantages  are  described. 

Resistors  (740) 

Sprague  has  a  new  catalogue  on  Its  Kool- 
ohm  resistors  for  radio  and  general  service 
applications.  Data  Is  given  on  5-,  I0-,  25-,  50- 
and  120-watt  fixed  and  on  10-watt  adjustable 
types. 

Catalogue  Sheets  (741) 

New  catalogue  sheets  have  been  prepared 
by  Ward  Leonard  on  Its  aircraft  power  relay, 
c-c  manual  speed  regulators  and  push  button 
stations. 

•iir  iv 

Motors,  Generators  (742) 

Kurx  and  Root  Co.  describe  its  line  of  a-c 
and  d-c  generators.,  motor  generator  sets  and 
d-c  motors  in  a  48-page  catalogue  recently 
released. 

Germicidal  Lamps  (743) 

A  catalogue  folder  on  germicidal  lamps 
has  been  released  by  the  Edwin  F.  Guth  Co. 
Application  suggestions,  layout  information 
and  other  data  are  Included. 

Commutators  (744) 

A  new  catalogue  of  commutators  and  slip 
rings  Is  being  distributed  by  the  Toledo  Com¬ 
mutator  Co.  and  the  Homer  Commutator 
Cerp.  Listed  are  15  basic  types  and  more 
than  3,000  variations. 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  4,  California 
Please  send  me  information  about  following  CIRCLED  items: 
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735 
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739 

740 

741 

742 

743 

744 

Name . Company*.  . Title* . 

Address . 

*  Pleas*  include  your  company's  name  and  your  position,  as  w*  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 
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FOR  FOVR-WHEEL-DRIl'E 


Wherever  there's  a  tough  job  of 
pole-setting  or  other  construction 
or  maintenance  work  .  .  .  whenever 
line -trouble  "pops",  anywhere,  far 
off  the  highway  over  rugged  terrain 
or  in  muck  .  .  .  you  can  depend 

on  FWDs  to  get 
[  nij  |1[U  men  and  equip- 

u'Ullliu  •‘*"-“9*' 

to  do  the  work. 


Heavy-duty  engineering  for  true 
four-wheel-drive  throughout  every 
inch  of  FWDs  is  what  gives  them 
the  stamina  and  reserve  power  to 
cope  successfully  with  the  wide 
range  of  utility  requirements. 


Maximum  power  drive,  equally  dis¬ 
tributed  to  all  four  wheels  through 
FWD  center  differential  . .  .  balanc¬ 
ed  weight  distribution  on  all  four 
wheels  that  assures  positive  trac¬ 
tion  and  reduces  driving-strain  on 
axles  .  .  .  and  other  performance- 
proved  features  of  FWD  engineer¬ 
ing  make  these,  the  original  four- 
wheel-drive  trucks,  first  choice  of 
hundreds  of  utilities,  many  of  whom 
operate  big  FWD  fleets.  Write  for 
the  Utility  Bulletin. 


THE  FOUR  WHEEL  DRIVE  AUTO  CO. 

Clintonville,  Wisconcin 
Canadian  Factory:  Kitcbenar,  Oat. 


THE  ORIGINAL  EXCLUSIVE  BUILDERS  OF  FOUR-WHEEL-DRIVE  TRUCKS 


TRUCKS 


3NA — Ariiona-Cedar  Rapids  Co.,  401  N.  lit  St.,  Phoenix, 
CALIFORNIA— The  Four  Wheel  Drive  Auto  Co..  1337-39 
Fe  Avenue,  Los  Angeles  21,  Calif.,  and  FWD  Pacific  Co., 
ryant  St.,  San  Francisco  7,  Calif.;  COLORADO — Liberty 
;  &  Parts  Co.^  P.  O.  Box  1889,  Denver  I,  Colo.;  IDAHO — 
nountain  Equipment  Company,  Broadway  at  Myrtle  St., 
Idaho;  MONTANA — Steffeck  Equipment  Co.,  II  E.  Cutler 
Helena,  Mont.;  NEVADA — Allied  Equipment  Co.,  Reno, 
da;  NEW  MEXICO — The  Myers  Company,  Las  Cruces,  N.M. 


OKLAHOMA— Halliburton  Oil  Well  Cementing  Co.,  P.  O. 
Drawer  471,  Duncan,  Okla.,  and  Oklahoma  Road  Mach.  Co., 
Muskogee,  Okla.;  OREGON — Feenaughty  Machinery  Co.,  112 
S.E.  Belmont  St.,  Portland  14,  Ore.;  UTAH — Cate  Equipment 
Co.,  49  E.  9th  St.  So..  Salt  Lake  City.  Utah;  WASHINGTON— 
Feenaughty  Machinery  Co.,  1028  &th  Ave.,  So.,  Seattle  2,  Wash., 
and  Feenaughty  Machinery  Co.,  715  N.  Division  St.,  Spokane, 
Wash.;  WYOMING — Wortham  Machinery  Co.,  517  W.  17th  St., 
Cheyenne,  Wyo. 
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Tlie  RIGIIT  VOUAGE  at  i 


STEP  REGULATORS  (MLT-32)— For  urban  and  rural  circuit*  69,000 
volt* 'and  bolow.  Provide  10  regulation  raise  and  lower  in 
thirty-two  step*.  Ratings  104  to  750  kva,  three-phase. 


,  every 


•  It  IS  now  1‘asy  and  nu‘X]H'nsivo  to  extend  tlie  Ihmu'IiIs 
of  p)od  voltage  to  every  ])oinl  of  your  distribution 
sysleni  or  to  every  nook  and  eorner  of  your  pl.-inl. 
Whetlier  you  need  voltage  regulation  for  urban  fec'dtTS, 
rural  lines,  faetory  eireuits,  or  laboratory,  there  is  a 
simple,  et'onomieal  G-E  device  for  tlie  job. 

A  few  ways  these  devices  may  be  able  to  help  you: 


BRANCH  STEP  REGULATORS  (ML-4)— For  very  low-cost  regu¬ 
lation;  10%  raise  or  lower  in  four  2  ’  2*  (  on  2400-,  4800-, 

and  6900-volt  feeders.  Up  to  51.8  kva,  single-phase. 


ON  PRIMARY  CIRCUITS 

1.  As  an  aid  in  maintaining  .service  .standards  and 
keeping  customer  good  will  in  the  face  of  wartime 
distribution  problems.  Also,  to  iron  out  feeder-voltage 
problems. 

2.  To  find  “hidden  kilowatts’’  (by  releasing  extra 
system  capacity)  without  revamping  present  lincsor  add¬ 
ing  new  feeders.  They’re  a  “natural”  for  voltage  prob¬ 
lems  that  must  be  solved  quickly.  They  make  possible 
more  elTeetive  use  of  equipment  already  on  a  systt'in. 

3.  To  make  your  system  capacity  more  adaptable  for 
postwar  loads.  Sudden  shifts  in  population,  drops  in 
wartime  loads  or  incTcased  domestic  and  commen'ial 
loads  can  be  taken  care  of  more  easily  -often  without 
changing  generator  or  transmi.ssion  fa('ilities. 

4.  To  red uc-e  system  costs.  Actual  (xisc  histories  show 
annual  savings  of  from  $S.'M  to  $‘.)9.j()  on  a  single  feedca*. 

ON  SECONDARY  CIRCUITS 

1.  For  improved  lighting  (more' ('oust ant  light  U‘ve.1); 
for  better  starting  of  (luoresec'nt  lighting;  for  increased 
Inmj)  life;  by  holding  voltage  at  the  proper  level. 

2.  For  greater  prodiu'tion  by  eliminating  sluggish 
operation  of  motors  ;nid  potential  or  control  devices. 

3.  For  longer  life  of  electric'  eciuipment;  for  protc'ction 
of  prc'cision  ('U'ctrie  device's,  ek'ctronie  tubes,  etc;  by 
reducing  overheating  and  burnouts. 

4.  For  the  right  voltage  in  your  laboratory  to  assure 
accurate  test  results  in  less  time. 

The  regulators  shown  at  work  on  these  pages  ;ire 
only  representative  of  the  many  G-E  vcdtage-imi)rove- 
ment  devices  that  arc  available  to  help  you.  We  shall  be 
glad  to  helj)  you  analyze  your  voltage  problem  to 
determine  what  corrective  measures  arc  nec'cssary. 
General  Electric  Company,  Schenectady  o,  N.  Y. 
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INDUCTION  REGULATORS  (IRS 
—oil-type  or  Pyronol  for  indoor  or 
outdoor  use) — Provide  10'  ^  reg¬ 
ulation  raise  and  lower  on  2400-, 
4800-,  and  6900-volt  feeders. 
12  to  120  leva,  single-phase. 
Also  available  three-phase. 


I 

VARIABLE-VOLTAGE  AUTOTRANSFORMERS  - 
Provide  smooth,  adjustable  control  of  voltag, 
current,  light,  temperature,  power,  and  speed  at 
turn  of  the  dial.  Ratings  from  243-  to  810-va  outpi 
i  for  115-  and  230-volt  circuits. 


DRY-TYPE  REGULATORS  (AIRS)— For  secondai 
circuits.  Automatic  type;  Provides  10'^  regulatio 
raise  and  lower.  Remote-motor  or  hand-operate 
100%  raise  and  lower.  Up  to  12  kva,  600  volt 
single-phase.  Also  available  three-phase. 


SMALL  DRY-TYPE  REG¬ 
ULATORS— For  120-  and 
240-volt  circuits.  10% 
raise  and  lower  or  100' o 
raise  and  lower  regula¬ 
tion.  Up  to  600  va,  single- 
phase.  10%  ratings 
available  for  automatic 
operation. 


VOLTAGE  STABILIZERS— Automatically  provide  a 
constant  115-  or  230-volt  supply  to  o  given  load, 
on  circuits  varying  from  95  to  130  or  190  to  260 
volts.  Ratings  from  50-  to  5000-va  output. 


at  the  RIGHT  PLACE 
Does  the  Job 
BETTER 
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Pity  th^  Poor  tndian 


4^1\T  OT  all  the  drama,  color  and 
showmanship  in  the  West 
-L  1  comes  out  of  Hollywood". 
I  said  to  Electra  on  coming  home  the 
other  evening,  “nor  are  all  the  iron¬ 
clad  contracts  written  in  the  offices  of 
the  corporation  lawyers.” 

“I  think  we’ve  known  that  for  a  long 
time,”  she  countered,  “hut  what  is  the 
occasion  for  this  outburst  of  wdsdom?” 

1  told  Electra  about  having  just  read 
in  The  Dalles  (Ore.)  Optimist  one  of 
the  best  newspaper  stories  I  had  ever 
come  across.  It  was  about  a  hearing 
called  at  The  Dalles  by  the  Indians  of 
the  Warm  Springs,  Umatilla,  and  Yaki¬ 
ma  Indian  reservations  in  Oregon  and 
Washington  to  protest  to  the  Army  En¬ 
gineers  the  building  of  a  dam  across 
the  Columbia  River  at  The  Dalles.  Here 
is  the  gist  of  it: 

<<rpHE  (  ireat  Fear  came  to  me  when 

X  I  heard  the  white  man  was  tak¬ 
ing  a  step  to  build  a  dam  below  my 
fishing  place.  My  heart  seems  to  beat 
and  tell  me  that  the  white  man  is  try¬ 
ing  to  destroy  our  food.”  So  spoke 
Chief  Tommy  Thompson  of  the  Wy- 
■Ain  Tribe  of  Columbia  River  Indians 
at  Celilo. 

For  years,  j)erhaps  centuries,  the  In¬ 
dians  had  fished  during  the  salmon 
runs  at  the  Celilo  Rapids,  and  a  treaty  , 
signed  at  X^'alla  W  alla  in  18.5.5,  had  se¬ 
cured  to  the  confederated  tribes  and 
bands  of  Indians  in  the  neighborhood, 
“the  right  of  taking  fish  in  all  usual 
and  accustomed  places."  apparently 
forever.  These  rights  were  jeopardized 
by  the  proposed  dam.  and  the  Indians 
protested  vigorously,  elocpiently,  dra¬ 
matically. 

They  had  invited  Col.  Ralph  Tudor, 
division  engineer,  to  hear  these  pro¬ 
tests.  They  seated  him  ceremoniously 
at  the  head  of  the  table.  As  each  In¬ 
dian  came  forward  to  s|>eak.  he  walked 
to  Colonel  Tudor,  shook  hands  with 
him.  turned  and  deliberately  yvalked  to 


the  foot  of  the  table 
where  he  turned 
again  facing  the  col¬ 
onel.  and  spoke, 
generally  through 
an  interpreter. 

Dan  Howard  of 
the  Warm  Springs 
reservation  ex¬ 
plained  why  the  In¬ 
dians  had  asked  for 
a  hearing  before 
(Colonel  Tudor.  He 
recited  the  words  of 
an  early-day  Army 
general,  who  had 
once  told  the  In¬ 
dians  in  the  words 
of  Howard:  “Be¬ 
hind  me  is  a  lot  of 
white  children  still 
behind  me.  They  will  cause  you  con¬ 
siderable  trouble.  And  our  agreement 
made  is  this.  Any  white  children  give 
you  trouble  in  any  shaj)e  or  form,  vou 
Indians  come  to  the  generals  and  they 
will  hear  your  troubles  and  they  yvill 
protect  you.” 

(“It  kind  of  put  the  colonel  on  the 
spot,  didn't  it?  "  said  Electra.  “Yes, 
but  listen."  I 

Howard  went  on:  “Once  upon  a  time 
the  world  was  destroyed  by  flood  and 
whetj  the  water  went  back  from  this 
island,  the  Creator  put  the  Indians  on 
this  island. 

"The  Creator  put  great  rivers  down 
this  island  to  the  great  waters  of  the 
ocean. 

“.And  the  Creator  put  these  rivers 
here  for  the  red  man  and  not  for  the 
white  man 

“My  ancestors  did  not  sign  ayvav  the 
rivers  or  the  fishes  in  the  rivers.  They 
only  signed  away  and  ceded  the  prairie 
land.’’ 

Practically  all  the  speakers  referred 
to  the  Walla  Walla  treaty.  Chief  Jim 
Kanina  of  the  Walla  Walla  tribe  of  the 
Umatilla  Indians,  said:  “I  maintain 
that  the  treaty  still  exists  and  is  still 
alive  and  I  maintain  that  my  rights  are 
still  an  obligation  to  the  government 
and  will  be  until  the  time  when  this 
earth  shall  dissolve  and  be  no  more.” 

The  Indians  told  Colonel  Tudor  that 
the  treaty  yvas  to  remain  in  force  as 
long  as  the  three  yvitnesses  to  it  should 
remain  to  testify.  “Who  yvere  these 
witnesses?”  asked  the  colonel.  “The 
Flowing  River,  the  Snowy  Mountains, 
and  the  Shining  Sun."  answered  the 
Indians. 

(“They  really  poured  it  on  to  the 
colonel,  didn't  they,”  commented  Elec¬ 
tra.  "Yes.  and  they  mixed  up  some  of 
the  white  man’s  thunder  with  their 
own.  Listen  to  this.”  ( 

Gilbert  Connor  of  the  Cayuse  tribe, 
a  veteran  of  World  War  I  with  two 
sons  in  the  Navy,  pointing  out  that  225 
bovs  from  the  Yakima  reservation  are 


in  the  service,  fighting  all  over  the 
yvorld  for  the  rights  of  small  nations 
and  the  sacredness  of  treaties,  asked, 
“Is  that  treaty  to  become  nothing  but 
a  scrap  of  paper?”  and  continued; 
“W^e  deplore  avaricious  tendencies  all 
over  the  yvorld.  Yet  it  seems  certain 
that  yve  Indians  are  going  to  lose  the 
last  things  that  the  Indians  have  to  en¬ 
joy.  What  is  a  just  consideration  for 
these  things  we  are  about  to  give  up? 
We  cannot  say.  Nobody  can  say.” 

There  was  no  suggestion  of  com¬ 
promise  or  payment  for  the  valuable 
rights  that  would  be  destroyed.  Sally 
Ann  Joyce  of  the  Cascade  Indians,  an 
old  woman  living  near  Bonneville 
Dam.  made  Colonel  Tudor  a  brother. 
“Even  though  the  white  man  is  fairly 
old.  he  seems  to  me  to  be  my  younger 
brother.  Because  I  was  first  on  this 
continent,  the  white  man  is  younger. 

“But  even  so  he  is  always  giving  me 
trouble.  We  do  not  give  the  white  man 
trouble,  but  he  is  always  giving  us 
tr(*uble. 

“I  was  told  I  might  have  damages 
yvhen  the  Bonneville  Dam  flooded  over 
onr  fishing  places  doyvn  the  river.  1 
(lidn't  want  it  that  yvay.  My  people  had 
never  told  me  to  sell  myself  and  my 
life. 

“W  .hen  this  world  had  started,  this 
river  had  beginnin’,  and  from  that  be- 
ginnin’  to  the  present  time,  the  salmon 
have  been  coming  up. 

“That  is  my  life  and  1  would  never 
be  agreeable  to  sell  the  rocks  from 
which  my  people  fish.” 

Sally's  gestures,  particularly  her  fist¬ 
shaking,  made  spectators  doubt  the  ac¬ 
curacy  of  the  translation. 

Many  of  the  Indians  praised  the  sal¬ 
mon.  pointing  to  his  great  value  as  part 
of  the  Indian’s  wealth.  Charlie  Quit- 
tocken  of  the  Wy-Am  tribe  said: 
“W  hen  the  rivers  were  wide  open,  they 
was  plenty  full  salmon  for  everybody. 
The  salm«>n  hit  the  head  of  all  the 
streams  and  spawn.  But  noyv  they  can't 
get  up  to  their  spawnin’  places. 

“Under  this  situation,  I’m  say  in'  and 
Fm  pray  in’  the  War  Department  not 
to  be  constructin’  this  dam  at  The 
Dalles." 

Joe  McCorkle  of  the  Wasco  Indians 
at  Vi  arm  Springs  pointed  out  that 
Celilo  was  the  only  Indian  fishing  place 
now  left  in  the  Northyvest, 

«^T7ILL  the  white  man  build  the 

VV  dam?"  asked  Fllectra. 

“If  I  interpret  my  history  right,  he 
won't  stop  on  account  of  the  Indians.” 

“What  did  Colonel  Tudor  do?" 

“He  did  the  only  thing  a  good  sol¬ 
dier  could  do.  He  declared  with  proper 
formality'  and  dignity  that  the  decision 
yvas  up  to  Congress,  but  that  he  had 
confidence  the  President  and  Congress 
yvould  recognize  the  rights  of  the  In¬ 
dians.  and  extend  full  justice  to  them.’ 
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SQUARE 

AND  THE  NATIO 
INDUSTRIES 


ABOVE  — C-^4  Skyviuster—Truusport  and  Carg 
Plane— Postwar  Commercial  Plane— Douglas  D  C4 

BELOW  -Square  D  Panel  Board  installed  in  the  Elec 
trical  Department  of  the  Research  Laboratory  at  Dougla 
Aircraft.  Santa  Monica  Plant. 


SQUARE n  COMPANY 


(Uses  SQURRE  [m 

For  Electrical 
Control 


To  get  airplanes  into  the  skyways  of  tlie 
world  in  unprecedented  numbers,  the  air¬ 
craft  industry  depends  on  Square  D  Switch 
and  Panel  Boards  for  its  electric  opera¬ 
tional  functions. 

From  coast  to  coast,  wherever  airplanes  are  assembled  and 
built  for  war  or  peace.  Square  D  equipment  is  a  vita 
adjunct  to  a  successful,  speedy  assembly  line.  Whenever 
rime  is  of  the  essence  and  each  second  is  a  precious  moment 
you’ll  find  Square  D  equipment  comes  through  with  flying 
colors. 

Square  D  is  more  than  a  name.  It  is  a  symbol  for  yxrfect 
efficiency  in  electrical  control.  Sound  engineering,  corrt'Ct 
design,  precise  workmanship  and  trouble-free  operation 
make  Square  D  equipment  accepted  with  confidence  by 
elcx'trical  engineers  all  over  the  world. 

Square  D  and  the  Nation  s  Industries  is  more  than  a  slogan 
-it’s  a  theme  that  tells  a  story  of  universal  application  of 
mcxlern  control  equipment  by  the  users  of  electricity  the 
country  over. 
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TO  INCHEASE  CAPACIir 
FROM  SOO  TO  1000  KVAi 

ENLARGE  VAULT _ ADO 

ANOTHER  500  KVA  TRANS¬ 
FORMER  AND  ANOTHER 
NETWORK  PROTECTOR 


USE  THE  SAME  vault  RE¬ 
PLACE  PRESENTEQUIPMENT 
WITH  A  1000  KVA  TRANS¬ 
FORMER  AND  the  new 
3000  AMPERE  TYPE  Cm-22 

""network  protector 


When  the  underground,  a-c  network  loads  increase,  plan  under¬ 
ground  expansions  with  these  new  heavy-duty  Westinghouse 
Type  CM-22  Network  Protectors  rated  2500  and  3000  amperes. 
Because  you  can  now  install  a  larger  transformer,  rather  than  two 
smaller  units,  you  can  generally  use  the  same  vault — and  save 
valuable  underground  space . . .  avoid  delays  of  new  construction 
. . .  and  not  hamper  service  seriously. 

The  new  2500-ampere  protector  serves  transformers  or  banks 
up  to  750  kva — the  3000-ampere  protector  ratings  up  to  1000 
kva.  They  are  the  latest  additions  to  the  former  ratings  at  800, 
1200,  1600  and  2000  amperes.  All  are  available  for  either  sub¬ 
way  or  enclosed  dust-proof  mounting. 

These  new  network  protectors  are  an  example  of  Westinghouse 
engineering  service  to  power  companies — and  the  increase  in 
rating  (achieved  through  improved  application  principles)  with 
little  change  in  dimension,  is  another  example  of  Westinghouse 
leadership  in  network  engineering. 

For  complete  information  call  your  Westinghouse  office.  Ask 
for  booklet  D.D.  35-550,  or  write  Westinghouse  Electric  Corpora¬ 
tion,  P.  O.  Box  868,  Pittsburgh  30,  Pa.  j  60607 


THE  NEW  TYPE  CM-22  NETWORK 
PROTECTORS  OFFER  THESE 

OPERATING  ADVANTAGES 


•  “De-ion”  arc  chambers  cut  arcing  time 
to  one  cycle  or  less. 

•  Reduced  maintenance  achieved  by  re¬ 
duction  of  duty  on  main  breaker,  and 
easy  access  to  all  parts. 

•  No  adjustments  except  on  relays. 

•  Easier  access  for  major  inspection. 

•  Higher  capacity  submersible  units 
without  added  electrical  complications 
to  provide  self-cooling 


ouse 


FLANTS  IN  25  CITIES 


OFFICES  EVERYWHERE 
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TVA- AN  AMERICAN  MYTH 

Because  proponents  of  TVA  claim  it  to  be  an  outstanding  success  as 
an  agency  tor  river  control  and  development,  it  has  been  proposed 
that  seven  more  river  authorities  be  established.  Since  four  of  these 
would  be  in  the  Far  Western  states,  the  truth  about  TVA  is  impor¬ 
tant  to  Western  people.  Here  a  real  authority  exposes  the  TVA  myth 


w.  j.  M/iy 

chairman.  Military  AHalrs  Committee.  House  of  Representatives 


CONCiKKSS  now  considerinjr 
lepislflKion  wliich  would  propa- 
frato  tho  valley  authority  })lan 
as  a  method  for  river  development 
throughout  the  eouutry.  If  ('.(uigress 
were  to  aeeepl  the  Missouri  Hiver  Val¬ 
ley  Bill,  then  we  mav  look  forward  to 
the  same  doctrine  of  jiver  control  for 
all  basins  in  the  nation.  In  fact,  there 
is  now  pt'tnling  liefon*  the  Ihuise  a  hill 
creating,  in  addition  to  the  Tennessee 
Valiev  Authority.  se\t‘n  new  valley  au¬ 
thorities. 

Major  premise  hack  of  all  this  legis¬ 
lation  is  the  assumption  that  the  orig¬ 
inal  valley  authoritv  for  the  I’ennes- 
see — has  been  a  success.  I  he  argument 
runs  that  if  the  I'VA  has  been  a  suc¬ 
cessful  experiment  in  river  control  and 
development,  then  the  same  teclmicpie 
shouhl  h(‘  nationallv  accepted,  Mv  pur¬ 
pose  is  to  |)resent  a  factual  challenge  to 
the  a.ssumption  that  the  TVA  is.  has  or 
ever  will  he  a  success.  1  shall  |)rove 
that -the  'I'VA  is  a  failure: 

1.  As  a  flood-c(»ntrol  project  the 
T\  A  has  created  a  fhtod  menace. 

2.  As  a  S(»il-conservation  project  it 
has  done  nnue  harm  than  it  can  ever 
possibly  undo. 

3.  In  both  of  these  activities  the 
Tennessee  Valley  is  wastefullv  dupli¬ 
cating  the  functions  of  two  highly  efli- 
cient  existing  federal  agencies — the 
Xlorps  (»f  1'  'ngineers  of  the  I  nited  States 
^  Arnn  and  the  Soil  Conservation  Serv¬ 
ice  <tf  the  Department  of  Agriculture. 

4.  TVA  in  reality  is  an  anti-social 
institution,  its  evil  effects  far  outweigh¬ 
ing  ajiy  social  progress  and  reform  it 
professes  to  have  promoted. 

5.  As  a  power  project  it  is  doomed 
to  be  a  red-ink  bureau  ajul  forever  run 
a  chrimic  deficit  in  spite  of  alleged 
paper  profits. 

6.  A  clever  combination  of  wishful 

(thinking  and  fanciful  conjecture  has 
been  crystallized  in  the  public  mind  bv 


adroit  and  tireless  lA  A  pr(t|)agandists 
to  the  effect  that  by  the  TVA's  power 
resources  the  nation  was  “bailed  out  ” 
of  its  aluminum  crisis  for  the  war 
effort. 

7.  Subsidized  industrial  power  rates 
lune  proven  a  disappointment  to  those 
supporters  of  the  4  \  A  who  believed 
that  so-called  cheap  power  would  in¬ 
duce  new  industry  into  the  lA  A  area. 

8.  And  last,  but  far  from  least,  the 
authority  type  of  federal  agency  is  a 
mislH'gotten  offspring  of  collectivist 
thinking  by  which  our  constitutional 
s\  slem  is  by-passed  and  set  asid(‘  b\  an 
authoritv  with  economic  and  political 
power  bevond.  above,  and  different 
from  that  of  the  individual  state's  and 
the  federal  departments  as  envisage'd 
in  the  constitution.  The  path  of  ;ui- 
thoritarianism  leaels  to  totalitarianism. 

4his  is  a  sweeping  indictment,  vc't 
true,  which  I  shall  support  with  facts 
and  the  conclusions  to  be  drawn  there¬ 
from.  Many  of  the  facts  have  lain  in 
the  fine  print  of  congressional  hearings 
over  manv  years  and  have  been  <d)- 
scured  under  the  flood  of  ])ropaganda 
that  has  emanated  from  the  lA  A  head- 
ipiarters  at  Knoxville.  'Hie  truth  is. 
gentlemen,  that  the  success  storv  of  the 
rennessee  Valley  Authority  is  the  (]on- 
necticiit  nutmeg  of  our  generation.  It 
has  become  an  American  myth. 

Let  us  consider  the  question  of  the 
alleged  success  of  the  I  VA  as  a  flood- 
control  project. 

I'he  bill  creating  the  'lA  A  never 
would  have  been  passed  bv  ('ongress 
in  the  first  jilace  but  for  the  gorgeous 
promises  that  the  turbulent  'rennessee 
River  at  last  would  be  harnessed  and 
controlled  against  ’rampaging  floods. 
During  the  early  hearings  in  the  spring 
of  1933.  I  well  recall  the  necessitv  for 
the  control  of  this  river  was  seriously 
agitated.  Particularly  the  threatened 
damage  to  the  city  of  ('hattanooga  w  as 


painted  in  fcai  ful  col  irs.  A  vast  deal 
of  propaganda  has  emanated  since  then 
from  'i'VA  heachpiarters  supporting  the 
worth  of  the  program  for  the  control  of 
floods. 

'Pile  Pennessee  Valley  Authority’s 
dams  are  now  virtually  complete.  There 
are  24  «»f  them  under  the  'Pennessee 
\  allev  Authoritv  control.  By  this  time 
it  is  fair  to  make  a»i  appraisal  of  the 
value  (»f  this  scheme  of  preventing 
floculs.  \\  hat  is  the  answer':*  Let's  look 
at  the  official  sources. 

Basic  dcKumetit  of  facts  about  the 
physical  characteristics  of  the  lennes- 
see  Biver  is  a  study  of  the  Army  P.ngi- 
neers.'  It  is  the  source  of  much  of  the 
so-called  lA  A  “pioneer  |)lanning”  and 
“original  studies”  on  flood  control. 

Phis  docinnent  states  that  “the  river 
flood  (  hannel  has  a  large  capacity  for 
storage  in  its  natural  condition  to  regu¬ 
late  its  stream  flow  and  reduce  flood 
discharges.  'Phe  natural  flood  storage 
of  the  river  channel  of  the  main  stream 
from  Knoxyille  to  Paducah,  imluding 
the  backwater  on  the  lower  tributaries, 
is  estimatc'd  to  be  14,000.000  acre-ft.” 

'Phis  14.000,000  acre-ft.  of  natural 
flood  storage  was  nature’s  own  llood- 
jerevention  scheme.  It  includes  the  loyv- 
lands  undamaged  by  floodwaters  but 
annuallv  renewc'd  in  fertility  by  the  de¬ 
posits  of  silt  which  accompany  high 
water,  as  well  as  the  actual  channel  of 
the  river  between  its  banks. 

What  has  the  Pennessee  Valley  Au¬ 
thority  done  to  improve  upon  nature's 
flood-contr(tl  plan?  Believe  it  or  not. 
there  is  less  storage  s|)ace  on  the  'Pen¬ 
nessee  today  for  floodwaters  after  all 
these  dams  were  built  than  there  was  in 
the  natural  state. 

According  to  PVA's  oyyn  testimony*. 


1  House  Document  No.  32S,  Seventy-first  Con- 
jrress,  second  session. 

2  House  hearingt  on  Independent  Offices  Ap- 
l>ropriation  Dill  for  1946. 
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1.  As  a  flood-roiilrol  project  the  TVA 
has  created  a  flood  menace. 

2.  As  a  soil-conservation  project  it  has 
done  more  harm  than  it  can  ever  possibly 
undo. 

3.  In  both  of  these  activities  the  Ten¬ 
nessee  Valley  is  wastefully  duplicating  the 
functions  of  two  hip^hly  eflicient  existing 
federal  agencies — the  Corps  of  Engineers 
of  the  United  States  Army  and  the  Soil 
Conservation  Service  of  the  Department  of 
Agriculture. 

4.  TVA  in  reality  is  an  anti-social  insti¬ 
tution,  its  evil  effects  far  outweighing  any 
social  progress  ami  reform  it  professes  to 
have  promoted. 

5.  As  a  power  project  it  is  doomed  to 
be  a  red-ink  bureau  and  forever  run  a 
chronic  deficit  in  spite  of  alleged  paper 
profits. 

6.  A  clever  comhination  of  wishful 

the  iiiin'ii  >tn*am  ri\ei  [Mojert  from 
Pculucah  to  Fort  l.oiidonn  allows  a  ron- 
trolled  flood  storajio  of  .').}f21  .(>00  acn*- 
ft.  Ihis  is  a  deficit  amounting  to  al¬ 
most  two-tliirds  of  the  storage  available 
on  this  stretch  for  floodwaters  hefore 
man  interfered  with  nature.  Ihis  stor¬ 
age  deficit  was  created  .»im|ilv  h\ 
drowning  out  the  natural  channtd  stor¬ 
age  hy  the  power  «lam  reservoirs,  flic 
space  allowed  for  storage  in  the  reser¬ 
voirs  appears  to  he  about  one-third  of 
the  space  that  was  tiriginally  available 
before  the  power  dams  were  built. 

Hut  the  r\  A  states  that.  U|)on  Com¬ 
pletion  of  all  its  projects  under  con¬ 
struction  on  tributarv  streams  as  well 
as  main  streams,  there  will  be  con¬ 
trolled  storage  running  from  10.500.- 
000  acre-ft.  to  1  t.000.000  acre-ft..  de- 
p«*nding  on  man’s  wisdom  in  control¬ 
ling  reservoir  levels  in  anticipation  of 
heavy  rains.  Fven  at  the  best  there  is 
still  a  very  large  deficit  of  storage 
space  in  favor  of  natural  i  hannel  stor- 
aae  as  against  man-made  dam  storage. 

Mon  ‘over,  the  TV  \  does  not  state  in 
this  figure  how  much  natural  channel 
storage  in  the  tributaries  it  will  drown 
out  to  offset  the  additional  controlled 
storage  it  has  set  up  in  these  dams. 

(ieneration  of  water  power  requires 
the  creation  of  a  condition,  artificial  or 
natural,  hy  which  the  flow  of  a  river 
will  fall  from  considerable  height,  fhe 
TV  A  has  created  this  condition  bv  the 
construction  of  dams  which  rise  many 


thinking  and  fanciful  conjecture  has  been 
crystallized  in  the  public  mind  by  adroit 
and  tireless  TVA  propagandists  to  the  effect 
that  by  TVA’s  power  resources  the  nation 
was  ‘^bailed  out^’  of  its  aluminum  crisis  for 
the  war  effort. 

7.  Subsidized  industrial  power  rates 
have  proven  a  disappointment  to  those  sup¬ 
porters  of  the  TVA  who  believed  tliat  so- 
called  cheap  power  would  induce  new  in¬ 
dustry  into  the  TVA  area. 

8.  And  last,  but  far  from  least,  the  au¬ 
thority  type  of  federal  agency  is  a  mishit 
gotten  offspring  of  collectivist  thinking  by 
which  our  constitutional  system  is  by-passed 
and  set  aside  by  an  authority  with  economic 
and  political  power  beyond,  above,  ifnd  dif¬ 
ferent  from  that  of  the  individual  states 
and  the  fetleral  <lepartnients  as  envisaged 
in  the  constitution.  The  path  of  authoritar¬ 
ianism  leads  to  totalitarianisi|i. 

dated  to  ibc  extent  of  bOti.OOO  acres. 

1  bus  the  TV  \  has  pun-based  more 
than  a  third  of  a  million  acres  above 
the  maximum  inundation  of  the  500- 
vear  flood.  Moreovi-r.  it  has  perma- 
nentiv  drowned  out  almost  as  nuirli 
land  as  might  bt-  covered  only  once  in 
500  years.  V  et  the  TV  \.  bv  its  own 
peculiar  reasoning  and  for  its  own  mo¬ 
tives.  ha-i  sei'ii  fit  to  charge  off  from  it« 
multiple-purpose  mutual  costs  2<>' to 
the  control  of  floods.  In  fact,  the  TVA 
sets  up  a  figure  of  -SOfJ.OOO.OOO  as  a 
i-harge-off  from  its  [lower  caiiitali/ajion 
to  benefits  for  its  flood-control  con¬ 
tribution.  In  addition,  it  claims  an  ex¬ 
penditure  of  .S0.26l.()00  for  direct 
flood-control  works,  or  a  total  of  S77.- 
o‘).5.(M)()  for  this  purpose.  The  Army 
F.ngineers  estimate  total  average  annual 
damages,  all  floods,  at  Sl.7<>4.0(M)  jier 
vear.  This  charge-ofT  from  [lower  cost? 
is  continued  from  ca[iitali/ation  to  the 
operation  costs  of  the  multi[)le-[>ur[)ose 
[iroject.  In  19-14  the  Tennessee  Valiev 
Authority  charged  off  a  total  of  S917,- 
000  of  its  general  o[)erating  expenses 
of  the  nuilli[>le-[>ur[)ose  [irojects  to 
flood  control. 

If  the  federal  government  had  gone 
out  on  the  market  and  bought  up  $56,- 
000, (K)0  worth  of  [irime  3%  bonds  of 
[irivate  investment,  it  would  receive  an 
annual  yield  suflicient  to  carry  an  in¬ 
surance  policy  against  all  such  floods 
in  history.  In  other  words,  the  TVA’s 
book  figure  of  S77,893.000  for  its 


I'-et  above  the  Ix-d  of  the  river.  These 
dams  then  fill  iqi  to  a  certain  level  with 
water  which,  to  all  intents  and  [lur- 
[loses.  jioi-s  into  what  the  engineers  call 
dead  >torag<‘.  This  dead  sloragi*  has 
onlv  one  value  or  [lUiqiose  to  iiu  rease 
the  height  of  the  fall  of  wali-r  for  (-h-c- 
tric  [lower  ilevehqiim-nl.  This  dead 
'torage  fills  s[iace  [irevioiislv  occiqiied 
bv  the  natural  channel  storage  of  the 
river.  The  water  above  the  di-ad  stor- 
agt*  level  is  continuallv  released 
through  turbines  to  generate*  [>ow«*r. 
The  TV  \*s  own  engineers  state  that  the 
TV  \  system  has  created  dead  storage* 
of  7.309.000  ae-re-ft..  virtuallv  all  eif 
which  is  elreiw ne‘el-out  natural  ehanne*! 
steerage.  This  is  in  aelelitiein  te>  natural 
e-hannel  steerage  that  is  alsei  elreiwneel 
out  bv  tile*  flue-tuating  levels  eif  water 
which  is  actually  useel  feir  the  genera- 
tiein  elf  [leiwer  abeive  the  minimum  level 
elf  water  whie-h  never  e*se  a[>e*s  deiw li¬ 
st  ream. 

Alsei  the  TV  \  has  [>urchase*d  a  teital 
of  l.Otfl.OOO  acres,  of  which  590.700 
acres  are*  either  teitally  submerged  eir 
subject  tei  inundation  with  the  fluctua- 
tiein  eif  n*serve>ir  levels.  The  (leirps  eif 
Engineers,  in  their  study  of  liver  cem- 
trol.  set  up  a  hypothetical  500-year 
floeid  as  the  practical  limit  feir  that 
granddadely  of  all  fleiods  which  may 
come  some  day.  It  is  the  greatest  deluge 
that  they  ever  anticipate.  According 
tei  their  estimate  for  the  500-year  fleieid. 
the  Tennessee  Valley  would  be  inun- 
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flood-control  henefits  is  a  write-up  of 
Jl2l, 066.000  over  the  capitalized  cost 
of  an  insurance  policy  against  all  fu¬ 
ture  flood  damages.  And  then  it  de¬ 
ducts  almost  a  million  dollars  a  year 
from  its  operating  costs  for  the  same 
reason. 

Meantime  the  C.ongress  has  author¬ 
ized  the  expenditure  of  $15,500,000  hy 
the  federal  government  on  a  $20,000.- 
OOO  project  for  the  hiiilding  of  seawalls 
around  the  citv  of  (lhattanooga  to  pro¬ 
tect  it  from  the  floods  that  the  Tennes- 
Valley  Authorilv  is  supposed  to 
have  forever  abolished.  Long  after  the 
Kentucky  Dam  was  authorized,  the 
Army  Kngineers  recommended  and 
constructed  seawalls  for  the  protection 
of  the  cit\  of  Paducah.  Kv..  against 
Tennessee  Hiver  floods. 

But  what  of  the  agricultural  produc¬ 
tion.  the  industries,  and  commerce  that 
once  preoccu|)ied  the  people  and  the 
land  in  the  area  now  condemned  to 
water  sterility?  According  to  the  I'VA 
figures  suhmitted  on  page  404  of  the 
House  hearings  on  the  indepiuident  of¬ 
fices  ap|)ropriation.  15.435  families,  or 
a  total  of  more  than  56.000  persons, 
were  nrhitrarilv  dispossessed  of  their 
homes  and  livelihoods  hv  reason  of  the 
extension  of  the  watery  TV  A  domain. 
Whole  communities  wen*  uprooted  and 
citizens  scattered.  True,  they  receivi'd 
recom|»(Mise  from  the  treasury  of  the 
federal  government  for  the  cost  of  their 
land.  It  is  also  true,  moreover,  that 
productivity  of  this  million  acres  and 
of  tliese  5(1.000  persons  is  not  included 
in  the  deficit  on  the  halance  sheet  of 
the  TV  A. 

I  do  not  know,  and  the  TVA  is  not 
telling,  the  total  annual  income  earned 
by  the  5(>.000  persons  from  this  .soil. 
There's  only  one  reliable  figure  that  I 
have  come  across.  In  a  report  of  Sep¬ 
tember  1041.  the  Tennessee  Farm  Bu¬ 
reau  estimated  at  $15,-115,500  the  value 
of  flood  crops  produced  annually  be¬ 
fore  the  flooding  of  561.000  acres  ])ur- 
chas(‘d  hy  the  TV'A  up  to  that  time. 
Since  then  the  TV^A’s  holdings  have 
grown  to  1.057,000  acres.  In  the  light 
of  additional  land  acquisitions,  in  the 
light  of  present  much  higher  food 
prices,  and  in  the  light  of  the  current 
scarcity  of  food  in  this  country.  1  leave 
it  to  the  reader  to  estimate  the  addi¬ 
tional  annual  value  of  food  that  would 
today  have  been  contrihuting  to  the 
war  effort  hut  for  the  reckless  drown¬ 
ing  out  of  those  fertile  acres.  The  fig¬ 
ure  might  run  to  $17,000,000  or  $18,- 
OOO.OOO  or  it  might  run  $25,000,000 
annually. 

But  when  vve  consider  the  alleged 
great  contribution  of  the  Tennessee 
Valley  Authority  to  the  war  effort,  let 
us  also  hear  in  mind  the  red  points  and 
the  blue  points  that  would  have  heen 
produced  in  human  food  during  these 
years  of  scarcity. 


Heviewing  all  of  these  facts,  the  con¬ 
clusion  is  inescapable  that  the  conten¬ 
tion  that  the  TVA  is  a  success  as  a 
flood-control  project  is  nothing  more 
than  a  rank  deception  upon  the  [nihlic. 

TVA  makes  much  ado  about  its  soil- 
conservation  activities.  What  benefit  in 
soil  conservation  can  outweigh  the 
permanent  destruction  or  elimination 
from  production  of  hundreds  of  thou¬ 
sands  of  acres  of  fertile  soil?  More¬ 
over.  much  of  the  land  that  is  left  after 
TVA  is  through  with  its  inundation 
program  is  only  hillside  and  barren 
iqiland.  1  rue,  it  has  done  an  imitation 
job  in  duplicating  the  teachings  and 
the  practices  originated  and  developed 
hy  the  Soil  (ionservation  Serv  ice  of  the 
Di'partment  of  Agriculture.  I  see  no 
singular  virtue  in  the  taxpayers  main¬ 
taining  two  agencies  to  do  this  one  job. 

Let  us  consider  the  nation's  invest¬ 
ment  in  TV  A  as  a  jiovver  project. 

'file  whole  theory  of  the  TV  A  power 
(l(‘velopment  is  predicated  on  a  widely 
held  fallacy.  That  fallacy  is  the  belief 
that  |)ower  developed  hy  falling  water 
is,  because  the  water  does  not  cost  any¬ 
thing  and  comes  out  of  the  skies  as  a 
gift  from  heaven,  necessarily  cheap 
power.  That  is  a  grave  error  hut  one 
which  is  widely  held.  Here  are  some  of 
the  reasons  why.  generally  speaking, 
water  fiower  is  more  expensive  r 

1.  VV^ater  power  reipiires  a  far 
heavier  investment  of  capital  per  unit 
of  production — the  kilowatt  -than  does 
power  generated  hy  steam.  The  mod¬ 
ern  and  efficient  steam  jilant  can  he 
built  at  about  $‘X)  per  kilowatt  of  ca¬ 
pacity.  Tennessee  Valley  Authority  has 
an  installed  hydro  capacity  of  about 
1,. 500,000  kw.  at  its  own  allocation  of 
capital  costs  of  $289,517,000.  After 
their  phony  bookkeeping  has  charged 
off  enormous  sums  to  phony  flood  con¬ 
trol  and  still  phonier  navigation  hene¬ 
fits,  their  own  figures  show  an  invest¬ 
ment  cost  of  $195  per  kilowatt  of  ca¬ 
pacity.  That’s  about  11-I^T  more  than 
the  cost  for  steam. 

2.  Water  power  usually  reipiires  a 
heavier  investment  in  transmission 
lines  and  righls-of-vvay  to  transport  the 
power  from  the  dam  site  to  the  market. 
Steam  plants  are  located  hy  man; 
hydro  plants  were  placed  hy  nature. 
Man  locates  his  steam  plant  as  near  the 
market  as  possible,  thus  shortening 
transmission  systems  and  greatly  re¬ 
ducing  original  costs  as  well  as  wastage 
of  electricity  in  transmission  over  long 
distances.  Dam  sites  are  usually  tucked 
away  up  in  the  mountain.  Not  only  is 
the  transmission  of  power  an  expensive 
investment  hut  there  is  always  a  loss 
of  power  over  the  lines  in  direct  ratio 
to  the  distance.  This  is  of  little  or  no 
concern  to  TVA,  which  contrary  to  all 
precedent,  is  permitted  not  only  to  use 
its  earnings  as  a  revolving  fund 
hut  continues  to  demand  and  receive 


large  a)>propriations  from  the  federal 
treasury. 

5.  VV’ater  power  is  more  exjiensive 
hecau.se  it  is  unpredictable  and  depen¬ 
dent  on  the  vagaries  of  the  weather, 
while  steam  power  is  controlled  hy  the 
will  of  man  in  direct  relation  to  the  im¬ 
mediate  market  requirements.  This  fac¬ 
tor  creates  the  necessity  for  a  double 
investment,  the  installation  of  stand-by 
steam  facilities  to  take  up  the  slack 
when  demand  exceeds  the  capacity  of  a 
failing  water  supply. 

So  the  TVA  started  off  with  a  costly, 
obsolescent  method  of  manufacturing 
electric  power.  In  order  to  justify  the 
expenses,  it  was  forced  to  find  a  sub¬ 
sidy.  a  subsidy  which  could  he  con¬ 
cealed.  The  T  V  A  has  several  impor¬ 
tant  subsidies.  T Wo-  flood  control  and 
navigation- -concealed  in  its  cafiital  in¬ 
vestment,  amount  to  60'^r  of  the  mul¬ 
tiple-purpose  investments,  or  $147.- 
000.000  of  a  total  of  $245,000,000. 
T  hese  come  from  the  fraudulent  book¬ 
keeping  claim  of  flood  henefits,  fixed 
arbitrarily  by  the  TV'^A  at  28%,  or 
$68.652.0(K).  and  from  the  write-off  of 
52^f ,  or  seventv-eight-million-dollars- 
plus,  to  alleged  navigation  henefits. 
also  arbitrarily  set  up  hy  the  TVA.  The 
authority  sets  down  its  total  fixed  as¬ 
sets.  completed  and  in  service  on  June 
50.  1944,  at  $541,000,000.  This  in¬ 
cludes  electrical  plant  such  as  trans¬ 
mission  lines,  substations,  and  steam¬ 
generating  plants  completed  and  in 
serv  ice  on  June  50.  1944.  But  hy  means 
of  these  artificial  charge-offs,  it  is  thus 
able  to  reduce  the  capital  base  of  its 
power  investment. 

T  hese  allocations  serve  an  additional 
function  besides  lightening  the  burden 
of  capital  costs.  The  subsidy  is  con¬ 
tinued  in  the  operating  expenses  and  a 
total  of  $2,500,000  for  operating  ex¬ 
penses  was  charged  off  to  flood  control 
and  navigation  in  fiscal  194^1. 

I  might  also  point  out  that  other 
little  known,  carefully  hidden  subsidy 
granted  to  TVA.  which  is  the  right  as 
a  government  concern  to  take  advan¬ 
tage  of  land  grant  rates  over  the  rail¬ 
roads  in  the  transportation  of  all  ma¬ 
terials  and  supplies. 

Another  important  subsidy  when 
considered  from  the  viewpoint  of  the 
federal  taxpayer  —  and  every  man, 
woman,  and  child  is  a  heavy  payer  of 
federal  taxes — is  the  TVA’s  avoidance 
of  all  federal  taxes  as  well  as  most 
local  taxes.  The  TVA  pays  5%  of  its 
gross  power  revenues  to  local  govern¬ 
mental  bodies  in  lieu  of  taxes.  But  its 
competitors  must  pay,  on  a  national  av¬ 
erage,  a  total  of  24^^  of  their  gross  in¬ 
come  in  taxes.  If  the  TVA  had  to  pay 
the  same  taxes  as  a  private  company,  it 
would  have  to  raise  its  rates  so  much 
higher  that  its  so-called  cheap  power 
myth  would  be  exposed  for  the  fake 
that  it  is. 
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It  ...  to  of  a  ^ 

▼irtua^’^n^nomous  cor|>omtio^^in  all  the  powers  and 
mimimitles  and  privileges  of  the  federal  government, 
combined  with  all  the  powers,  privileges,  and  imrahniticid 
of  the  private  corporation,  is  a  misbegotten  concept  of  the 
functions  ofg  government  alien  to  the  Aiiie|^^n  system 
and  detrimental  to  the  process  oAlemocracy.^It  Sn  prove  ^ 
to  be  a  cancerous  growth,  which  inithe  end  could  destroy  JS 
the  system  of  government  as  we  now  know  it. 


Another  concealed  subsidy  is  the 
fact  that  this  s«)-called  business-like 
concern  pays  practically  no  interest.  It 
does  pay  S621.00()  interest  at  a  paltry 
1%  to  the  federal  government  on  some 
bonds  issued  to  pay  for  certain  private 
utility  properties  bought  several  years 
ago.  By  its  own  charge-off.  dehydrated 
capital  base  for  power,  it  still  has  an 
investment  in  revenue-producing  power 
properties  totaling  .S4-()0.0()().0(X).  Everv 
mother's  son  of  us  is  supporting  this 
war  and  this  government  bv  purchas¬ 
ing  all  the  E  bonds  that  we  can  afford. 
The  government  pays  us  2.9''r  interest 
on  E  bonds  held  to  maturity.  I  claim 
that  the  Tennessee  Valiev  Authority 
ought  to  help  pay  its  way  in  interest  on 
its  revenue-producing  properties  at 
least  as  much  as  the  government  is  pay¬ 
ing  us  for  our  war  bonds.  If  the  TVA 
did  pay  interest  to  that  extent,  it  would 
turn  into  the  federal  treasury  SI  1.600.- 
000  instead  of  S621.000. 

In  other  words,  the  TVA  is  a  war¬ 
time  tax  slacker  to  the  extent  of  mil¬ 
lions  of  d<»llars  annually.  And  it  is  a 
war  bond  slacker  to  the  extent  of  Sll.- 
000.000  in  interest  money  annually. 

In  other  words,  the  paper  profit  of 
.SI 5.000.000  the  TVA  claims  should  in 
fact  be  a  deficit  a  deficit  that  everv 
citizen  is  helping  to  pay  in  our  taxes 
and  our  war  lionds. 

And  that  deficit  would  run  even 
higher  if  the  balance  sheet  could  show 
the  l.S  or  20  millions  of  dollars’  worth 
of  fm.d  crops  that  would  be  pr<iduced 
from  the  TVA's  drowned-out  lands. 

1  started  out  to  demonstrate  that  the 
Tennessee  Valley  Authority  is  a  failure 
as  a  power  project.  I  think  I  have  suc¬ 
ceeded. 

Before  I  leave  this  discussion  of  the 
TVA  as  a  power  project,  I  should  like 
to  make  the  observation  that  the  Ten¬ 
nessee  Valley  Authority  is  guilty  of 
flagrant  hypocrisy  in  its  meal \  -mouthed, 
holier-than-thou  attitude  of  being  “so¬ 
cial  minded.”  of  rendering  a  great  so¬ 
cial  uplift  to  the  community  and  to  the 
nation. 

I  contend  that  the  Tennessee  Valley 
Authority  is  a  downright  anti-social  in¬ 
stitution! 


How  does  the  community  and  the 
nation  benefit  when  the  Tennessee  \  al¬ 
ley  Authority  uproots  .56,000  American 
citizens  from  their  homes,  their  liveli¬ 
hood.  their  churches,  their  schools, 
their  ancestral  graves?  IIow  does  the 
nation  benefit  as  these  thousands  of 
dislocated  citizens  trv  to  find  new  live¬ 
lihoods  and  to  mend  their  broken  lives 
in  new  communities? 

How  does  the  nation  benefit — par¬ 
ticularly  in  wartime-  with  the  loss  of 
15  to  20  millions  of  dollars  worth  of 
badly  needed  food  crops? 

And.  lastly,  I  claim  that  the  TVA  is 
anti-social  because  the  spread  of  this 
type  of  federal  agency  is  harmful  to  or¬ 
ganized  labor.  It  is  true  that  TVA 
workers  are  organized,  that  they  bar¬ 
gain  collectively,  that  they  maintain  the 
outward  appearance  of  organized 
unions.  But  the  fact  is  that  this  show 
is  a  hollow  sham.  Sujipose  Tennessee 
\  alley  Authority  workers,  bargaining 
collectively,  cannot  agree  with  their 
management.  What  hap})ens  then? 
Nothing.  Eor  they  cannot  strike. 
I  nions  cannot  strike  against  the  United 
States  government,  as  President  Roose¬ 
velt  made  amply  clear  years  ago.  And 
without  the  right  to  strike,  to  enforce 
their  just  demands,  the  union  loses  its 
chief,  almost  its  only  power. 

Some  professional  union  leaders, 
w  ith  an  eye  to  the  union  tre*asurv  more 
than  to  union  rights,  have  been  short¬ 
sighted  enough  to  endorse  the  authori¬ 
tarian  system  of  river  development. 
rVA  has  been  glad  to  recognize  the 
union  for  bargaining  purposes  and  its 
employees  have  dutifully  joined  up. 
But  the  union  under  TVA  might  just 
as  well  be  a  tame  company  union. 

But.  proponents  of  TVA  have  argued, 
I'ennessee  Valley  Authority  offers 
cheap  industrial  power;  its  low  cost 
will  attract  new  industries  to  the  region, 
fhat’s  another  propaganda  fallacy  that 
TV  A  seems  to  have  sold  successfully  to 
the  public.  Any  lie  concealed  is  harm¬ 
less  to  every  one  except  the  liar  if  he 
happens  to  have  a  conscience,  which  in 
this  case  is  decidedly  questionable. 

The  fact  is  that  cheap  power  is  only 
one  factor  and  generally  a  minor  fac¬ 


tor  in  regional  industrial  development. 
I'reight  rates,  distance  to  market,  avail- 
ability  and  wages  of  labor,  local  taxes, 
these  are  vitally  important  considera¬ 
tions.  Many  industries  would  not  re¬ 
move  themselves  from  their  present  lo¬ 
cation  if  you  gave  away  the  juice. 

Tennessee  has  developed  somewhat 
but  only  maintains  its  relative  position 
with  its  sister  states  which  do  not  have 
TVA  power. 

Almost  everyone  will  remember  the 
fanfare  and  drum  beating  a  decade  ago 
when  the  city  of  Tupelo,  Miss.,  held 
elaborate  ceremonies  when  TV' A  cur¬ 
rent  was  switched  into  that  city’s  elec¬ 
trical  system.  I'hat  was  eleven  years 
ago.  Tupelo  had  one  textile  factory. 

There  was  a  minor  real-estate  boom 
at  the  time,  as  the  Tupelo  folk  were  led  ' 
to  believe  that  it  would  soon  become 
a  flourishing  industrial  city.  But  what 
happened?  The  sad  truth  is  that  Tupelo 
lost  its  only  factory  and  now  has  none. 

According  to  the  census  of  manufac¬ 
turers.  the  average  cost  of  power  is  less 
than  of  the  finished  product. 

Only  the  light-metal  industries  find 
power  an  important  cost  factor. 

Except  for  the  artificial  location  of 
aluminum  industries  for  war  jiurposes, 
there  is  no  evidence  that  the  fV  A  has 
been  able  to  lure  anv  new  industries 
awav  from  their  present  establishment. 

1  hope  and  believe  that  the  case 
against  the  Tennessee  Valiev  Author¬ 
ity  could  rest  at  this  point.  It  has  been 
demonstrated  to  be  a  flagrant  failure  in 
all  of  its  pretensions  to  success.  We 
have  sfient  a  great  deal  of  money  on  a 
sort  of  laboratory  experiment  in  water 
control  and  it  has  proven  to  be  a  fail¬ 
ure.  Logically,  it  follows  that  the  fed¬ 
eral  government  should  cut  its  losses 
and  get  out  of  the  valley  authority 
business. 

But  the  case  against  «‘reation  of 
further  valley  authorities  will  not 
necessarily  be  closed  on  the  basis  of 
the  conclusion  that  our  first  experience  ! 
in  a  valley  authority  has  proved  a 
failure. 

There  are  fanatical  advocates  of  a 
certain  jihilosophy  of  government  who 
would  merely  argue  that  we  should 
profit  by  the  mistakes  of  the  TV  A  and 
create  better  and  finer  authorities  on 
the  basis  of  that  experience.  It  is  inv 
purpose  therefore  to  suggest  that  this 
whole  idea  of  a  virtually  autonomous 
corporation  with  all  the  ])owers  and  im¬ 
munities  and  privileges  of  the  federal 
government  combined  with  all  the 
powers,  privileges,  and  immunities  of 
a  private  corporation,  is  a  misbegotten 
concept  of  the  functions  of  govern¬ 
ment  alien  to  the  American  system  and 
detrimental  to  the  process  of  democ¬ 
racy.  It  can  prove  to  be  a  cancerous 
grow  th,  which  in  the  end  could  destroy 
the  system  of  government  as  we  now 
know  it. 
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Imperial  Line  Has  Unusual  Features 

92-kv.  wood  pole  line  uses  new  type  arm  supports  to  prevent  splitting.  Special  structure  eliminates 
guys  in  cultivated  fields.  Low  humidity,  dust  and  then  fog  call  for  special  bonding  and  grounding 

B.  H.  Aiken 

C-'>f  E’-’Ctr‘cil  Engineer,  Imperial  Irrigation  District 


IMI’KKIAL  Irrigation  District  has 
just  placed  in  operation  a  new 
92.0()()-volt,  H  type,  wood  pole 
transmission  line  running  from  the 
Drop  No.  4  hydroelectric  plant  on  the 
All-American  Canal  to  K1  Centro,  a  dis¬ 
tance  of  25  miles.  This  line  was  con¬ 
structed  to  transmit  power  from  the 
district’s  hydroelectric  plants  and  the 
USBH  Drop  4  substation  to  the  focal 
point  on  the  88-kv.  and  the  34-kv. 
transmission  systems  which  serve  Im¬ 
perial  and  Coachella  Valleys. 

The  new  line  is  of  all  wood  construc¬ 
tion  with  the  two-pole.  H  frame  struc¬ 
ture  jjredomiiiating  on  a  ruling  span  of 
450  ft.  I'he  conductor  is  250.000  (IM 
copper  spaced  10  ft.  apart  with  a  %-in. 
steel  strand  static  wire  on  top  of  each 
pole  forming  a  lightning  shield  t)n  a 
maximum  angle  of  30°.  y\ll  hardware 
is  bonded  and  grounded  at  each  struc¬ 
ture  with  ground  wire  down  one  jxtle. 
isolated  from  and  on  the  side  of  the 
pole  oppetsite  the  static  wire  ground. 
The  static  wires  are  grounded  se|)arate- 
ly  at  each  structure  but  are  not  tied  to¬ 
gether  at  the  tops  of  the  poles.  All 
jX'les  are  butt-wrapped  with  No.  4  solid 
copper  to  provide  grounding.  It  is 
planned  to  install  ground  rods  at  a 
later  date  when  materials  become  more 
easily  obtainable. 

riie  crossarms  are  of  the  double  tvpe 
with  one  3  in.  x  10  in.  x  20  ft.-O  in. 
tindter  on  each  side  of  the  pole  and  a 
special  steel  phase  assembly  at  each  in¬ 
sulator  su|)port.  Ih'cause  of  the  extreme 
changes  in  temperature  and  humidity 
in  this  area,  crossarms  warp  and  split 
quite  badly.  It  has  been  found  that 
phase  assemblies  which  rely  upon  the 
bolts  through  the  crossarms  to  take  the 
downward  thrust  will  soon  split  the 
entssarms.  Consequently,  a  new  type 
assembly  was  designed  which  places 
the  thrust  on  the  toj)  edges  of  the  tim¬ 
bers  and  the  bolts  pass  through  slotted 
holes  which  allow  them  to  adjust  with 
the  expansion  and  contraction  of  the 
timbers.  I  bis  new  assembly  is  readily 
formed  from  a  rectangular  steel  plate, 
as  shown  in  one  of  the  accompanying 
drawings. 

To  provide  side  strength  to  the  line, 
every  fifth  structure  and  those  in  bad 
ground  are  braced  with  Hughes 
Brothers’  X-braces.  The  same  type 


Type  H  standard  tangent  structure  for  92-kv.  transmission  line  (above).  Bond¬ 
ing  and  grounding  details  are  shown  Below:  Erecting  two-pole  transposition 
structure  completely  framed  using  trailer-mounted  boom  to  reduce  field  labor 
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Hardware  details  of  special  crossarm 
support,  designed  to  prevent  splitting 
of  arms  under  conditions  of  extremely 
low  humidity  followed  by  dripping  fog 


tJore.  An 


causcil  by  broken  insulators.  Prior  t(» 
botidinp;  only  ‘iO  days  \ver«‘  recjuired  to 
build  u|)  a  <le|)osit  on  new.  clean  insula¬ 
tors  to  tbe  point  VNbere  ibe  fojr  caused 
them  to  leak  and  to  set  fire  to  tbe  pole. 

On  tbe  new  line,  all  hardware  is 
bonded  and  fjroiinded  separatelv  from 
the  static  wire,  'fo  eoiupi'iisate  for  tbe 
loss  of  tbe  insulating  value  of  tbe  cross- 
arm  and  pole,  wbieli  obviously  cannot 
be  made  use  of  anyway,  seven  l()-in. 
O.M.  No.  dl.lOO  suspension  insulators 
are  used  on  all  vi'rtieal  and  ei^bl  on  all 
horizontal  strinjis. 

All  <»f  tbe  country  over  wbieh  tbe 
line  travers(*s  is  ipiite  level,  about  half 
of  it  beiii}'  in  tbe  irrigated  area,  and 
the  other  half  on  tbe  des«‘rt.  Heeause 
of  the  accessibility  and  good  surfae** 
conditions,  tbe  contractor  decided  to 
frame  and  assemble  tbe  structures  ou 
the  ground,  then  I'reet  with  a  traih'r 
tv|)<*  boom  drawn  by  a  <-aterpillar.  The 
method  was  <|uite  satisfactory  and  ma¬ 
terially  reduced  tbe  amount  of  labor. 

barge,  ball-bearing  sheaves  eipiipped 
with  standard  socket  (devises  were  con¬ 
nected  to  tbe  ball  of  the  lower  insulator 
and  used  for  sagging-in  tbe  eombietors. 
Because  of  the  extremelv  b»w  fridion 
of  these  sheaves,  it  was  |)ermissible  to 
sag-in  long  scM  tions  at  a  time.  Damage 
to  the  cable  was  extremely  light  and 
the  sag  was  (piite  uniform. 

Tin;  usual  lack  of  skilh'd  labor  ludd 
down  tiu'  progress  of  the  w<irk  on  a 
major  portion  of  tbe  time.  Wet  and 
wiiidv  W(‘ather  took  a  few  more  days 
but  the  chief  diilieulty  came  with  the 
digging  of  the  ludes.  In  the  desert  area 
where  liirlit  sand  was  (*n(‘ounter<Ml.  tbe 


iPLtr  OoL, 


CPOM  fiRfl  FITTING 


A6.%£liaLY 

(i/oe  puirir  prnoyeo) 


ground  was  too  dry  and  caved  in  short-  when  left  overnight, 
ly  after  the  holes  were  dug.  About  tbe  Also  the  uncertainty  of  the  exact 

time  nu'ans  were  worked  out  to  handle  depth  of  the  holes  and  the  (question  of 
the  dry  sand,  the  construction  reached  how  much  the  pole  would  settle  after 

tbe  irrigated  area  where  wet  silt  was  it  was  set  in  the  hole  became  very  seri- 

encountered.  I  bis  silt  is  extremelv  light  ous.  particularly  with  the  H-frame 
and  when  wet  is  about  the  consistem^y  structure.  A  (HfTerence  of  one  inch  in 
of  thin  grout.  I  he  upper  ten  to  twelve  depth  between  the  two  poles  made  a 
indues  of  soil,  which  contains  humus  difference  of  two  inches  on  the  level  of 
and  roots,  was  removed  without  much  the  crossarm.  This  was  surprisingly 

dillicultv,  but  when  this  layer  was  re-  noticeable  and  if  two  adjacent  strue- 

moved  steel  casings  and  the  “bucket  turt*s  sloped  in  different  directions,  the 

brigade"  were  recpiired.  I'his.  cd  eff(‘ct  was  greatly  magnified, 

course,  addt'd  many  complications  to  Ibe  L.  11.  bi'onardi  Electric  Con- 

the  eonslruelion.  The  numlu'r  of  hoh's  siruction  (’.o.  is  to  be  commended  for 

dug  alu'ad  of  the  setting  rig  was  very  the  painstaking  care  it  took  in  making 

grt'atlv  reduc(*d  since  the  mud  came  in  e(»rrections.  Much  time  and  cost  were 

from  the  bottom  and  filled  up  tbe  hole  involved  in  digging  down  and  lowering 

the  higher  poles,  and  in  straightening 
up  the  structures,  which  leaned  over 
Other  views  of  trailer-mounted  boom  after  each  irrigation  until  the  soil  had 
erecting  completely  framed  structures  again  reached  an  ecpiilibrium. 
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Effects  of  Transformer  Size  and  Spacing 

Analysis  is  presented  showing  effect,  on  secondary  distribu¬ 
tion  costs  as  influenced  by  size  and  spacing  of  transformers 

L  B,  Hanson 

District  Transformer  Specialist 
General  Electric  Co.,  San  Francisco 


SI\(.E  iH'w  loads  will  ttrr  iii  on  stn  - 
ondarv  dislrilmlitm  svstnms.  ainl 
siiiff*  existing  loatls  usually  frrow. 
it  is  of  inlort'sl  lo  tin*  distrilnitittn  rn- 
gineer  to  n*vi(*w  all  possildc  mrans  of 
lowr*ring  tin*  cost  pnr  cuslomor  s(*r\  icc. 
Two  of  tin*  inativ  factors  wliicli  inllii- 
cn«'c  rlistrilnitioii  system  ricsign  ami 
siihsiMpuMit  r«»st  arc  tlic  size  of  tlic 
transformer  and  the  spacing  used  l»e- 
tween  tin*  transformers. 

If  ue  eonsid<*r  a  distrihnted  resi¬ 
dential  load  of  four  enstomers  per  poh-. 
each  with  a  maximnm  d(*maml  «>f  2..') 
kw..  .5.0  kw..  10.0  k«..  20.0  kw.  or  40.0 
kw.  at  00',  power  fac  tor,  the  aeeom- 
(taiping  table  shows  the  cost  per  ens- 
tttmer  st'rved  ami  the  regnlalion  for 
\arions  transformer  spaeittgs  and  cus¬ 
tomer  th'inands.  'rransformer  spacing 
is  shown  in  t(*rms  of  poles  per  tratis- 
former.  A  nine-pole  spacing  means 
that  the  transf«»rmer  serves  customers 
connected  to  four  poh's  on  each  sidt* 
of  tin*  pole  on  whi(*h  it  is  monnt<‘<l.  or 
a  t<»tal  of  .46  customers. 

F  r«»m  this  table,  a  numlK*r  «>f  oh- 
.sc'rvations  can  he  math*.  Since  e«tst  is 
of  primary  eoneern.  it  is  interesting  to 
note  that  the  low<*st  cost  is  reaelu'd 
when  the  saving,  due  to  d*>ereas(*d  cost 
p«‘r  k\a.  of  transforim*r  (obtained  when 
larger  kva.  sizes  an*  used  I .  is  offset  h\ 
evaluated  line  eopp<‘r  loss.  d  ims,  for 
2..>-kw.  and  .5.(t-kw.  inaximum  <h*- 
mand.  the  htwest  cost  jwr  customer 
served  is  reaelu*d  at  ‘)-pole  and  .5-pole 
spacing,  respectively.  For  higher  den¬ 
sities.  the  s|)aeing  is  limited  not  hv  rea¬ 
son  of  cost  |M*r  <-ustomer.  hut  hv  a  6'  r 
inaximum  regulation  for  Iransformer 
and  line. 

(iood  service  re«piires  not  only  ade- 
ipiate  voltage  and  e«>ntinuity  of  supply, 
hut  also  usually  reipiires  inaximum 
freedom  from  light  flicker.  For  a  load 
with  inaximum  demand  of  2. .5  kw.  per 
customer,  the  longest  spacing  that  can 
U*  used  is  a  .5-pole  spacing  consiiler- 
ing  the  .4-volt  limit  for  voltage  ilrop 
caused  hv  a  20-amp..  7.5',  power  fac¬ 
tor  motor  starting  current.  The  c«*st. 
then,  of  remlering  service  free  from 
this  probable  com|daint  is  S1.(»0  per 
customer  served.  For  load  areas  where 
the  demand  per  customer  is  .5  kw.  and 
over,  economics  and  regulation  limit 
the  transformer  spacing,  and  the  light- 
flicker  problem  is  practically  elimi¬ 
nated. 


F\en  though  a  distribution  svst<*m  is 
designed  for  the  loads  which  exist  to- 
«la\.  engineers  know  that  loads  usual¬ 
ly  grow.  Assuming,  then,  that  the  de¬ 
sign  utilizes  a  0-pole  spacing  for  the 
c«)ndition  of  2..5-kw.  demand  per  ens- 
tonu'r.  the  im  ri'asing  use  «»f  appliances 
and  the  development  of  iww  domestic 
lvp('  load-building*  <'(piipm(*nt  ini'ans 
only  that  additional  ti ansformi'is  must 
h(*  added  to  the  svstt'in  to  take  can*  of 
load  growth.  If  2.5-kva.  transformers 
an*  ailded  as  a  standard  size,  system  <‘\- 
pansion  will  take  «an*  of  load  growth 
on  the  most  economical  basis.  As 
shown  b\  the  table,  a  .5.0-kw.  maxi¬ 
mnm  deinaml  p(‘r  customer  K'lpiircs  a 
25-kva.  transformer  on  .5-pole  spacing. 

Secondarv  copper  si/c  smaller  than 
\o.  2  ma\  be  justified  for  light  load 
ilensilies.  'I'his  smaller  copper  can  bt‘ 
justified  onl\  when  the  saving  <lnc  t«* 


smalh*r  siz<*.  as  compareil  to  larger  size 
copper,  is  greater  than  the  correspond¬ 
ing  iiK  rease  in  evaluated  copper  loss  as 
conductor  size  is  reduced.  'I'he  lalde 
shows  that  an  11 -pole  spacing  with  No. 
2  copper  is  htwer  in  c<tst  per  ciisloiner 
than  I  0  copper.  For  (*xampi(‘.  at  a 
loa«l  of  .5.(f-kw.  maximnm  demand  per 
customer,  tin*  saving  p<‘r  cusloinor 
served,  when  \o.  2  is  used  insti'ad  of 
I  0  c<ipper.  is  .i?  1.2.5.  When  the  maxi- 
mum  d(‘mand  |)cr  customer  is  10  kw.. 
the  «(»st  per  customer  served  will  Ik* 
lowc'i  if  larg(*r  size  copper  is  used.  A 
saving  is  also  shown  for  a  20-kw. 
maximum  demand. 

rhcri'foK*.  it  can  be  concluded  that 
a  given  size  copper,  chosen  on  tin*  basis 
rtf  good  economics  today,  can  serve  the 
load  at  lowest  c<»st  jier  customer  until 
tin*  load  has  doubled  tvvicf*.  If  it  is 
lieccssarv  to  rebuild  tin*  line,  then  a 


Comparative  Costs  and  Regulation 
Secondary  Distribution 


No.  of 

No.  of 

Max. 

poles 

customers 

Load 

Size  of 

Size  of 

Per  cent 

per  trans¬ 

per  trans¬ 

per  trans¬ 

oftrans-  secondary 

Total  cost 

Total 

former 

former 

former 

former 

copper  per  customer 

Regulation 

2.5  kw. 

maximum  demand 

per  customer 

1 

4 

4.54 

3 

$  26.50 

4.25 

3 

12 

1  1.50 

10 

No.  2 

18.30 

3.34 

5 

20 

17.25 

15 

No.  2 

17.20 

3.47 

7 

28 

23.30 

15 

No.  2 

15.60 

5.97 

9 

36 

29.00 

25 

No.  2 

15.60 

5.85 

1  1 

44 

35.50 

25 

No.  2 

15.80 

7.97 

1  1 

44 

35.50 

25 

No.  0 

17.10 

6.57 

1  1 

44 

35.50 

371/2 

No.  2 

17.35 

6.85 

5.0  kw. 

maximum,  demand 

per  customer 

1 

4 

9.08 

71/2 

$  39.75 

3.13 

3 

12 

23.00 

15 

Nc.  2 

27.00 

4.71 

5 

20 

34.50 

25 

No.  2 

24.76 

5.34 

5 

20 

34.50 

25 

No.  0 

25.95 

4.75 

7 

28 

46.60 

371/2 

No.  2 

25.50 

6.78 

10.0  kw. 

maximum  demand 

per  customer 

1 

4 

18.16 

15 

$  61.10 

3.12 

3 

12 

46.00 

371/2 

No.  2 

46.10 

4.35 

5 

20 

69.00 

50 

No.  2 

42.00 

7.20 

5 

20 

69.00 

50 

No.  0 

41.30 

6.00 

20.0  kw. 

m.aximum  demand 

per  customer 

1 

4 

36.32 

25 

$  92.60 

3.40 

3 

12 

92.00 

75 

No.  2 

78.50 

6.19 

3 

12 

92.00 

75 

No.  0 

75.10 

5.17 

40.0  kw. 

maximum,  demand 

per  customer 

1 

4 

72.64 

50 

$150.30 

3.40 

3 

12 

1  84.00 

150 

No.  0 

136.10 

7.28 

Costs  based  on 

a  90%  power  factor  distributed  load,  four  customers  per 

pole,  and 

pole  spacing  of  125  ft.  Costs  include  transformer  costs,  secondary  line  costs,  evaluated 
tranformer  losses,  and  line  losses. 
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new  size  can  he  nse<i  to  obtain  the 
benefit  of  lower  <‘ost.  It  is  important 
to  note,  however,  that  a  given  <'opper 
size  can  still  serve  the  load  when  it  has 
doubled  four  times,  before  it  is  neces¬ 
sary  to  abandon  secondary  copper  and 
use  one  transforiiM^r  per  pole. 

The  above  dis<;iJssion  indicates  that 
distribution  design  engineers  hav«* 
exercised  good  judgment  in  s<*le<-ting 
the  secomlarv  distribution  system.  Its 


continued  use  can  he  justified  for  a 
long  time  to  come.  Hy  setting  uj)  costs 
for  a  particular  load  to  h«*  served,  a 
table  similar  to  the  one  here  presented 
will  indicate  the  best  basis  for  desigm 
The  table  of  costs,  prepared  for  a  par¬ 
ticular  load,  utilizing  system  proc^edures 
and  costs,  will  reveal  the  size  and  spac¬ 
ing  «)f  transformer,  limitations  of  volt¬ 
age  regulatiot),  cost  of  correcting  light 
flicker,  and  size  of  copper  which  will 


give  lowest  cost  per  customer  served.  ] 
Standard  equipment,  thus  selected,  can  | 
he  stocked  and  used  to  extend  the  sys-  i 
tern  as  load  grows,  and  economical  re¬ 
sults  will  he  obtained. 

References: 

"A  Study  to  Determine  the  Most  Economi¬ 
cal  Size  of  Copper  Wire  for  Secondary  Con¬ 
ductors  in  Overhead  Distribution  Circuits." 

Distribution  Da*a  Book. 


High-Frequency  Dielectric  Heating 

Fundamentals  of  dielectric  heating  are  discussed  and  basic 
differences  between  dielectric  and  induction  heating,  their 
applications  and  factors  controlling  heat  generated  are  given 


RKdKNT  udvaiiccs  in  the  design 
of  radio  and  r‘lc<-tronic  <‘(]uip- 
ment  have  Ix'en  so  ra|)id  that 
even  the  more  technical  group  which 
has  been  closely  associated  with  the 
work  for  years  has  berm  unable  to  keep 
pace  with  the  myst<*ries  of  these  n<‘\v 
developirx'iits.  While  tin*  war  has 
caused  many  of  these  newer  develoj)- 
iiients  to  he  regarded  as  confidential, 
yet.  conc«*rning  those  that  may  he  con¬ 
sidered  “public  domain”,  little  or  noth¬ 
ing  can  he  found  in  trade  magazines, 
journals  or  even  text  hooks  on  such 
subjects.  It  is  the  jrurpose  'of  this  ar¬ 
ticle  to  discuss  hriedv  the  d«*velopment 
of  <'<piipment  and  methods  in  the  ex¬ 
ploration  of  the  frerpiency  region  that 
was  at  one  time  represented  by  a  blank 
space  on  frequency  allocation  charts. 

Indrrstrv  itsrdf  has  brought  ahoirt 
many  outstandirrg  improvements  dur¬ 
ing  the  past  h*w  years.  Predominant 
among  achievements  are  those  whose 
efTecliveru'.s.s  depends  otr  the  itse  of 
elertronic  heat.  Ihis  term,  while  it 
shouhl  not  he  itscd  in  refenmee  to  the 
basic  phenomena  involvr'd.  has  come  to 
mean  those  methods  which  em|)loy  elec¬ 
tronic  valves  and  circuits  in  the  trans¬ 
formation  of  r'lectrical  energy  into 
Ileal.  In  a  pr*‘yious  arlich'  it  was 
pointed  out  that  a  large  percentage  of 
the  ca|)acity  of  electronic  heating  e»|uip- 
rnent  installed  thus  far  has  hr'en  for 
induction  heating. 

Today  jiroduction  engineers  haye 
crone  to  consider  the  induction  healing 
unit  as  much  a  machine  tool  as  they  do 
tin  'ir  drill-presses,  mills  or  lathes.  I  he 
ease  yyilh  which  a  magnetic  field  cun 
he  controlled,  and  thusly-the  heat  fiat- 
tern.  has  resulted  in  the  mass  produc¬ 
tion  of  brazed  and  soldered  parts,  as 
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well  as  selectively  hardenerl  iijetal  fiarts 
which  yvr*re  formerly  considered  out  of 
the  question.  Heat  treatments  and 
forging  by  this  method  are  daily  be¬ 
coming  more  common. 

I)i«‘leelrir  Heating 

Kngineering  research  has  now  de¬ 
veloped  a  neyver  form  of  electronic  heat 
which  is  adaptable  to  non-rnetallic  or 
tlielectric  materials.  This  is  known  as 
dielectric  heating.  Probably  the  great¬ 
est  single  obstacle  yvhich  prevented  the 
early  anplication  of  the  higher  fre- 
((uencies  now  u.sed  was  the  necessity 
for  a  flower  oscillator  that  yvould  gen¬ 
erate  these  frequencies  yvith  some  meas¬ 
urable  fioyyer  and  stability.  Transit 
time  elTects  also  became  a  critical  fac¬ 
tor.  I’uhe  structure  had  already  be¬ 
come  so  small  that  tubes  yvere  becom¬ 
ing  expensive  to  manufacture  and  it 
was  almost  im|)ossible  to  keep  produc¬ 
tion  tolerances.  Electrode  spacing  yvas 
made  smaller,  which  reduced  transit 
time  but  limited  the  heat  dissipation 
and  poyver  output  and  at  the  same  time 
raised  the  inter-electrode  capacitances, 
and  a  stalemate  had  been  reached. 

In  the  conventional  vaeuiim  tube,  as 
the  electron  leaves  the  cathode  enroute 
to  the  anode  and  jiasses  through  the 
mesh  grid,  it  induces  a  voltage  in  the 
grid,  since  it  is  immaterial  if  the  con¬ 
ductor  is  tmiving  in  a  field  or  if  the 
conductor  is  stationary  and  the  field 
moves,  in  this  case  the  electron.  As  the 
electron  leaves  the  grid  and  continues 
its  course  to  the  anode,  a  voltage  of  the 
opposite  sign  is  induced  in  the  grid. 
I  hese  tyvo  induced  voltages  are  prac¬ 
tically  superimposed  on  each  other  and 
cancel  at  eommunication  frecfueneies. 


but  at  higher  frecpiencies,  yvhere  the 
transit  time  may  be  an  appreciable  part 
of  the  cycle,  these  two  induced  voltages 
are  considerably  separated,  and  may  be 
rcfiresented  as  a  voltage  imfiressed  on 
the  grid  in  phase  with  the  signal  volt¬ 
age,  resulting  in  lowered  input  im- 
|)e«lance,  less  power  output,  less  gain, 
and  reejuiring  considerably  more  poyver 
to  drive  the  tube. 

It  yvas  found  that,  if  these  transit 
time  elTects  are  not  to  be  objectionable, 
the  time  required  for  the  electron  to 
travel  from  cathode  to  anode  should 
not  occiq)v  a  period  of  time  greater 
than  one-tenth  of  the  eyrie  of  the  in¬ 
coming  signal  frequency.  Two  develop¬ 
ments  have  been  the  first  to  arrive  at 
some  sort  of  solution  to  this  problem. 
They  yvere  the  positive  grid  oscillator 
and  the  magnetron.  I’hese  tyvo  develop¬ 
ments  may  be  discussed  at  length  in 
future  articles. 

As  previously  pointed  out,  high-fre- 
(|uency  induction  heating  is  the  trans¬ 
fer  of  energy  from  an  alternating  mag¬ 
netic  field  to  a  particular  piece  of  metal 
or  section  of  that  piece.  This  metal 
may  be  ferrous  or  non-ferrous,  and  the 
heating  takes  place  as  a  result  of  sec¬ 
ondary  eddy  currents  being  forced  to 
circulate  on  the  surface  of  the  metal 
itself  yvhen  it  is  surrounded  by  a  high- 
frequency  current-carrying  conduc¬ 
tor.  I  hese  (“ddv  currents  are  of  much 
greater  magnitude  in  magnetic  material 
due  to  the  higher  permeability  of  the 
material  and  greater  resultant  magnetic 
(lux. 

Itasic  Theory 

In  induction  heating  the  material  be¬ 
ing  heated  must  be  a  nominally  ^ood 
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electrical  con(liict<»r.  Dielectric  lieatinp, 
on  the  other  hand,  requires  that  the 
material  he  a  nominally  poor  electrical 
conductor,  and  its  principles  are 
founded  on  this  basic  theory.  y\s  with 
induction  heating,  the  fundamental 
pnicess  was  first  looked  upon  as  a 
hindrance  in  attainment  of  high  effi¬ 
ciency  ill  electrical  a|)paratus,  and 
shows  u|)  as  core  loss  in  alternating- 
current  motors  and  transformers, 
which  is  pure  and  simple  induction 
heating,  and  as  dielectric  loss  in  ca¬ 
pacitors  and  high-voltage  cable,  these 
being  dielectric  heating  in  its  elemental 
state. 

j  It  is  an  established  fact  that,  as  a 

j  magnetic  field  surrounds  an  alternat¬ 
ing  current-carr>  ing  conductor,  an 
electric  field  is  present  between  elec- 
Iriides  of  ftppo^ite  alternating-current 
potential. 

Also,  any  material,  whether  it  be  air. 
liquid  or  solid,  that  is  placed  between 
the^e  electrodes  will  absorb  energy 
from  this  fiehl.  Ibis  phenomenon 
should  not  be  confused  with  pure  re¬ 
sistance  loss  which  also  takes  place  un¬ 
der  like  corulitions.  but  should  be 
looked  upon  as  an  actual  distortion  of 
the  electron  path  within  the  molecules 
of  the  material  itself. 

According  to  popular  conception  of 
atomic  theory,  each  atom  is  made  up 
of  a  positively-charged  nucleus  sur¬ 
rounded  by  planetary  electrons  rotat¬ 
ing  each  in  its  orbital  path.  Any 
change  in  electron  velocity,  or  distor¬ 
tion  of  this  orbit,  is  accompanied  by 
an  energy  transfer.  This  is  the  basis 
of  o|M»ration  of  the  famous  “cyclotron” 
for  the  transmutation  of  metals. 

A  parallel  can  be  drawn  in  the  opera¬ 
tion  of  dielectric  heating  equi|)mcnt. 
and  the  attracting  and  repelling  forces 
of  the  o[)positely  charged  electrodes 
can  be  considered  as  acting  directly 
upon  the  electrons  of  the  atoms  going 
to  make  up  molecules  of  the  material 
lieing  heated.  These  individual  mole¬ 
cules  undergo  a  heating  effect  and  in 
turn  uniformly  bring  about  a  tempera¬ 
ture  rise  in  the  mass.  This  theory  of 
individual  molecular  action  also  lends 
itself  to  the  explanation  of  some  ef¬ 
fects  not  noticed  when  the  same  ma- 
trial  is  heated  bv  conventional  means. 
This  point  will  be  expanded  later.  A 
practical  concept  of  this  molecular  ac¬ 
tion  is  the  heating  of  a  sponge  rubber 
ball  by  continued  squeezing  and  re¬ 
leasing,  or  the  heating  of  an  automo¬ 
bile  tire  wh«*n  it  is  run  under-inflated, 
and  so  continually  flexes  the  side  walls 
of  the  tire. 

Power  Dc-terminiilion 

Let  us  now  investigate  the  funda¬ 
mentals  involved  in  heating  by  means 
of  a  high-frequency  dielectric  field. 
The  heat  energy  liberated  in  a  unit 
mass  of  nominally  non-conducting  ma- 


Elemen+s  of  induction  heating  circuit 
used  for  ferrous  and  non-ferrous  met¬ 
als.  The  object  or  portion  to  be  heat¬ 
ed  is  placed  within  a  coil  connected 
to  the  radio  frequency  source  of  power 

terial  in  an  alternating  electric  field  is 
a  function  of  the  sipiare  of  the  voltage 
impressed  on  the  material;  the  first 
power  of  the  frecpiency  of  the  electrical 
source;  the  power  factor  of  the  ma¬ 
terial  at  the  particular  fre(|uency  of  the 
electrical  source;  the  power  factor  of 
the  material  at  the  [larticular  frecpiency. 
and  the  dielectric  constant  of  the  ma¬ 
terial.  These  two  latter  cpiaiitities  are 
often  expressed  as  a  “loss  factor" 
which  is  obtained  bv  multiplying  them 
together.  \\  hen  the  unit  mass  described 
above  bc*coiiu*s  a  section  of  fixed  di¬ 
mensions.  then  the  power  is  given  by 
the  following  formula; 

A 

Power  —  1.41  E-  f  Fj  —  x  10 watts 
t 

where: 

E  is  llie  voltage  impressed  on  the  mate¬ 
rial 

f  is  the  frequency  in  cycles  per  second 
E,  is  the  loss  factor  (power  factor  x  dielec¬ 
tric  constant) 

A  is  tlie  area  of  tlie  material  between  lilt 
electrodes  in  sq.  in. 

t  is  the  thickness  of  the  material  in 
inches 

I  he  power,  determined  from  the 
above  formula,  multiplied  by  the  time 
of  application  gives  the  energy  released 
within  the  mass,  and  this  quantity,  ex¬ 
pressed  in  a  unit  such  as  watt-seconds, 
can  be  converted  directly  into  B.t.u.’s. 
By  obtaining  the  number  of  B.t.u.'s 
necessary  to  raise  the  temperature  of  a 
specific  material  to  a  given  value  by 
multiplying  its  mass  by  its  specific 
heat  by  the  temperature  rise,  the  power 
required  in  the  generator  equipment 
can  be  determined. 

By  looking  into  the  above  formula, 
it  can  be  seen  that  the  most  important 
value  in  the  equation  is  the  voltage, 
since  the  loss  varies  as  its  square.  How¬ 
ever,  this  voltage  must  be  limited  to 
such  a  value  as  to  prevent  flashover. 
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Basic  principle  of  dielectric  heating 

tor  dielectric  or  non-conducting  mate¬ 
rials.  Material  to  be  heated  is  placed 
between  two  plates  or  electrodes  con-  ) 
nected  to  a  source  of  RF  power  supply 

which  would  be  damaging  to  the  ma¬ 
terial  being  healed.  The  next  variable 
in  the  eijualion  is  frecpiency.  and  it  can 
be  seen  that  this  should  be  as  high  as 
is  feasible.  In  practice,  frecpiencies 

running  from  one  million  cycles  per  | 
second  to  as  high  as  one  hundred  or 
more  millions  of  cycles  per  second  [I 
are  used.  T  his  is  one  of  the  principal 
difTerences  between  dielectric  and  in-  p 
duction  heating  generators,  the  latter 
type  occasionally  operating  at  fre¬ 
cpiency  of  the  order  of  .TOO  to  .500  kilo¬ 
cycles.  Since  all  the  other  terms  of  the 
c'quation  are  constants  of  the  material 
itself,  no  control  can  be  maintained  ex-  i 
ce|)t  where  the  addition  of  some  sub-  | 
stance,  such  as  water,  will  change  the 
loss  factor  of  the  material  without  af¬ 
fecting  the*  cpiality  of  the  finished 
product. 

Heat  Appliralion 

TTie  dielectric  field  is  usually  pro-  I 
diiced  by  flat  electrodes  and  the  ma-  I 
terial  to  be  heated  is  placed  between  r 
them.  The  field  can  then  be  repre-  1 
sented  by  a  series  of  lines  jierpendicu-  j 
lar  to  the  electrode  jilates.  with  some 
fringing  effect  at  the  edges  (see  draw-  j 
ingsl.  This  type  of  electrode  is  the  [ 
simplest  to  use,  and  the  contour  of  the  | 
plates  can  be  profiled  .so  as  to  heat  the  | 
work  uniformly.  Or  should  a  non-  | 
uniform  heat  pattern  be  desired,  shap-  ^ 
ing  of  the  plates  will  tend  to  accom-  | 
jdish  such  an  effect. 

I  p  until  now,  it  has  heen  assumed 
that  the  plate  electrodes  have  heen  in 
direct  contact  with  the  material,  hut 
this  last  point  indicates  that  heating 
can  he  obtained  with  air  spacing  be¬ 
tween  the  electrodes  and  work.  If  this 
case  is  analyzed,  it  w  ill  he  seen  that  the 
dielectric  under  such  spaced  conditions  . 
simply  appears  as  two  dielectrics  in  | 
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series,  one  being  air.  Hence  tliere  is  a 
voltage  division  between  the  two  layers 
inversely  as  the  dielectric  constants, 
much  as  the  voltage  in  conventional 
electrical  circuits  divides  across  two 
series  resist(»rs  inversely  as  their  resis¬ 
tance.  It  should  be  remembered,  how¬ 
ever,  that  under  such  conditions  the 
voltage  drop  across  the  air  gap  is  not 
iitili/ed  in  ont|)Ut,  and  so  fnll  output 
of  the  generating  unit  cannot  always  be 
forced  into  the  work.  Many  times  it 
is  found  expedient  to  allow  an  air  ga]) 
across  the  entire  electrode  face.  es|)e- 
ciallv  where  there  is  mtn-uniformitv  of 
thickness  of  the  material  being  heated, 
and  the  high  sjxtts  would  tend  to  cause 
flashover  if  the  electrodes  were  di recti v 
in  contact  with  it. 


Dieleelrir  vs.  Indiirtioii 

l-et  ns  now  review  for  a  moment  the 
analogies  between  dielectric  heating 
and  induction  heating.  The  loss  in  di- 
eleetrie  work  varies  as  the  scpiare  of 
the  voltage  applied  to  the  electrodes, 
while  the  loss  in  induction  heating 
varies  as  the  square  of  the  current  cir¬ 
culating  through  the  coil.  Hence,  di¬ 
electric  is  a  voltage  phenomenon  while 
indiietion  is  a  current  function.  'Ihe 
heat  produced  by  dielectric  heating 
varies  as  the  first  power  of  the  fre¬ 
quency  of  the  potential  applied  to  the 
electrodes,  while  in  induction  work  the 
heat  is  a  function  of  the  stjnare  of  the 
fr(*(piencv  at  lower  values.  dro|)ping  ofT 
to  scunewhere  near  the  square  root  of 
the  frecpiency  at  higher  values.  And 
last,  the  heal  produced  in  dielectric 
heating  is  a  function  of  the  loss  factor 
of  the  material,  obtained  by  multiply¬ 
ing  the  |)ower  factor  bv  the  dielectric 
constant,  while  induction  heat  depends 
on  the  resistivity  and  permeability  of 
the  juetal  being  heated. 

Ihese  are  the  values  which  should 
alwavs  come  to  mind  when  either  in¬ 
duction  or  dielectric  heating  is  being 
investigated.  If  the  material  for  di¬ 
electric  heating  has  a  low  loss  factor, 
tlie  fre(|uency  must  be  raised  and  the 
voltage  increased  to  compensate  for  it. 
If  the  material  is  thin,  and  therebv 
susceptible  to  llashover.  the  frequency 
must  be  increased  and  the  voltage  kept 
below  the  flashover  value. 

In  order  that  any  new  method  be 
adopted,  it  must  necessarilv  |)rovide 
something  that  cannot  be  attained  bv 
(»ther  means,  or  it  must  do  it  in  such 
a  manner  that  resultant  economies 
warrant  the  purchase  of  the  eijuipment 
and  its  installation.  Dielectric  heating 
has  shown  its  ability  to  do  these  things 
in  many  instances,  and  thinking  has 
been  stimulated  to  provide  many  other 
appUcations  in  the  future.  To  repeat, 
dielectric  heating  is  fundamentally  a 
process  of  heating  material  which  is 
nominally  non-conducting  from  an 


electrical  standpoint.  The  physics  of 
materials  somehow  seems  to  tie  to¬ 
gether  the  electrical  and  thermal  con¬ 
ductivity  of  substances.  In  other  words, 
if  a  material  is  a  good  electrical  con¬ 
ductor,  it  is  a  good  thermal  conductor, 
and  vice  versa. 

rhe  heatitjg  of  materials  that  are 
poor  thermal  conductors  has  always 
been  a  diflicult  problem  when  handled 
bv  conventional  means,  since  there  is 
inherenllv  a  large  tem|)erature  gradi¬ 
ent  from  the  surface  of  the  mass  to  the 
inner  |)orti(tns.  and  heating  rates  in 
H.t.u.’s  per  minute  per  imit  surface 
area  are  in  many  cases  limited  by  this 
temperature  differential.  This  of  course, 
is  not  universal,  for  without  this  effect 
there  would  be  no  crust  on  bread  nor 
would  there  be  such  a  thing  as  a  juicy 
charcoal-broiled  steak,  crisp  on  the  out¬ 
side  but  rare  and  juicy  in  the  center  of 
the  meat.  The  prime  attribute  of  di¬ 
electric  heating  is  its  ability  to  generate 
etpial  amounts  of  heat  in  everv  section 
of  a  mass  of  material,  regardless  of 
whether  this  section  is  at  the  surface  or 
at  the  center.  'Fhis  is  extremely  impor¬ 
tant  in  operations  for  drying,  heating 
for  {)hysical  changes,  as  in  the  poly¬ 
merization  of  therm(»selling  j)laslics 
and  other  organic  materials,  and  in  the 
uniform  heating  of  material  for  sterili¬ 
zation. 

Ihe  mass  of  material  that  can  be 
heated,  and  the  production  rates  in¬ 
volved,  dictate  the  electrical  capacity 
of  the  unit  necessary.  It  is  here  that 
economics  come  into  consideration, 
and  a  cost  studv  must  be  made  to  de¬ 
termine  whether  or  not  the  process  is 
feasible  from  a  moneys  standpoint, 
lint  the  radical  elemejit  in  the  method 
of  heating,  and  the  heretofore  unob¬ 
tainable  products  that  result,  go  a  long 
way  in  |)roving  large  exf)enditures  for 
e(jnipment  as  sound  investments. 

New  Concept 

Since  each  unit  mass  of  the  material 
receives  the  same  number  of  H.t.u.’s 
every  second,  it  can  be  seen  that  the 
whole  philosophy  of  heating  must  be 
reversed  to  accommodate  these  new 
ideas.  Instead  of  having  a  higher  tem¬ 
perature  at  the  surface,  as  is  the  case 
with  conventional  heating,  the  radia¬ 
tion  and  conduction  of  heat  energy 
from  the  surface  of  dielectrically  heated 
objects  results  in  a  higher  temperature 
at  their  centers,  with  an  over-all  heat 
flow  from  the  center  to  the  surface. 

I  he  degree  to  which  this  effect  mani¬ 
fests  itself,  of  course,  depends  upon 
the  rate  of  heat  input  to  each  unit  mass, 
and  under  high  values  for  the  heating 
of  wood,  a  definite  charring  has  oc¬ 
curred  at  the  center  of  a  one-half  inch 
thick  piece  of  plywood  with  the  outer 
surface  untouched.  This  obviously  is 
an  extreme  condition,  and  only  illus¬ 
trates  the  point. 


In  practice,  it  is  not  unusual  to  en¬ 
close  the  electrode  set-up  in  a  small 
oven  held  at  the  final  temperature  to 
eliminate  this  radiation  effect.  This 
inside  heating  is  also  disastrous  in 
cases  where  water  is  to  be  evaporated,  S 
since  the  center  section  can  quickly 
reach  the  point  where  the  water  flashes 
into  steam  with  a  disrupting  force 
which  damages  the  outer  section. 

It  is  becoming  axiomatic  that  every: 
process  requiring  the  heating  of  elec-i 
Irically  non-conducting  material  is 
potential  user  of  dielectric  heating. | 
Some  of  the  newer  applications  of  di-i 
electric  heating  and  a  look  into  thej 
crystal  ball  of  possibilities  will  be  pre-! 
sented  in  a  subsequent  article. 


Gas  Turbine— Jet  Planes 


A  REVOLUTIONARY  new  type  ofj 
plane,  that  will  combine  the  ad- 1 
vantages  of  propeller  drive  with  jet 
propulsion  by  means  of  a  gas  turbine, 
may  well  blaze  postw  ar  skies,  predicted 
Charles  D.  Flagle,  turbine  designer  ofs 
Westinghouse  Electric  Corp.,  speaking  | 
before  a  recent  meeting  of  the  American  1 
Society  of  Mechanical  Engineers  in  Losj 
Angeles.  He  said  that  such  a  geared- 
turbine  propeller  plane  would  fill  the 
need  for  passenger  and  military  air¬ 
craft  to  fly  at  speeds  up  to  500  miles 
an  hour  and  altitudes  up  to  40.(KX)  feet. 

"‘Americans,  in  fact,  will  see  three 
types  of  aircraft  drive  in  the  postwar 
world  instead  of  one,”  he  said.  “The 
conventional  piston  engine,  the  jet  en¬ 
gine.  and  the  geared-turbine  propeller 
drive.  Each  has  a  particular  job  to  do, 
and  each  performs  best  at  certain 
speeds,  altitudes,  and  ranges.” 

The  turbine-propeller  plane  unites] 
the  best  features  of  propeller  drive  with 
those  of  jet  propulsion.  Air,  sucked  or 
rammed  in  at  the  front  of  the  craft,  is 
compressed,  burned  with  liquid  fuel, 
and  expanded  through  the  blades  of  a 
gas  turbine  connected  by  a  shaft  and 
gear  to  the  propeller.  Most  of  the  en¬ 
ergy  of  this  torrent  of  hot  gases  will  be 
used  by  the  turbine  to  drive  the  com¬ 
pressor  and  propeller,  but  a  substan¬ 
tial  part,  perhaps  one-fifth,  will  be  ex¬ 
pelled  through  a  jet  nozzle  in  the  rear 
of  the  plane  to  add  to  its  propulsive 
thrust. 

Because  the  gas  turbine  is  small,  be¬ 
ing  less  than  half  the  diameter  of  en¬ 
gines  on  present-day  planes,  it  can  be 
buried  in  the  wing  or  fuselage.  This 
adds  greatly  to  streamlining  of  the 
plane  and  eliminates  most  of  the  para¬ 
sitic  drag  that  harasses  the  conven¬ 
tional  plane.  F  or  these  reasons,  engi- j 
neers  believe  that  the  turbine-propeller  I 
plane  will  perform  best  at  speeds  in  the 
neighborhood  of  500  miles  an  hour  on 
long-range  flights. 
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Transformer  Connections— III  Banking 

Third  in  a  series  of  four  articles  dealing  with  transformer 
connections  and  the  resulting  voltage  and  current  relations 

K  Gillum 

Southcn  California  Edison  Co..  Pomona 


The  transformer  is  a  high- 

ly  efficient  piece  of  apparatus,  its 
principal  use  being  to  cause  a 
change  in  the  voltage  of  an  electrical 
circuit.  In  changing  the  circuit  voltage, 
the  transformer  als(»,  of  necessity, 
changes  the  magnitude  of  the  current. 
Neglecting  the  effect  of  losses,  exciting 
current,  etc.,  it  may  Ik*  said  that:  1.  The 
winding  connected  to  the  source  of 
power,  or  current,  is  termed  the  pri¬ 
mary.  The  winding  supplying  load  is 
termed  the  secondary.  2.  Primary  am¬ 
pere-turns,  (product  of  amperes  flow¬ 
ing  in  a  winding  and  number  of  turns 
in  the  winding),  equals  secondary  am¬ 
pere-turns.  3.  The  voltage  ratio  of  a 
transformer  or  ratio  of  primary  volts 
to  secondary  volts,  is  equal  to  the  ratio 
of  the  number  of  turns  in  primary 
winding  to  the  number  of  turns  in  the 
secondary  winding.  4.  The  product  of 
primary  volts  arid  anq)eres  equals  the 
product  of  secondary  volts  and  am¬ 
peres.  These  are  familiar  and  elemen¬ 
tary  statements  and  it  is  mtt  the  pur¬ 
pose  of  this  article  to  delve  further 
into  the  mathematics  of  transformers. 

I'he  connection  of  three  ordinary 
single-phase  transformers  to  form  a 
three-phase  “hank’’  falls  in  the  general 
classification  of  delta-delta,  delta-star, 
and  star-delta.  The  star-star  connection 
is  also  used,  although  infrequently. 
Typical  connections  of  transformers  il¬ 
lustrative  of  these  general  groups  are 
shoyvn  in  Figs.  11  to  15.  There  are.  of 
course,  many  other  possible  connec¬ 
tions,  and  it  is  suggested  that  the 
reader  will  gain  proficiency  in  the  use 
of  vector-tools,  herein  presented,  by 
drayving  the  connections  of  as  many 
imaginary  transformer  hanks  as  he 
feels  necessary,  then  checking  them 
with  the  vector  diagram. 

Several  similarities  will  he  noticed 
in  the  vector  diagrams  used  in  check¬ 
ing  the  transformers  of  Figs.  1 1  to  15. 
1,  1'he  same,  or  duplicate,  diagram  is 
used  to  represent  the  primary  voltages 
applied  to  each  hank  regardless  of  con¬ 
nection.  2.  An  arroyv  is  placed  on  both 
primary  and  secondary  line,  represent¬ 
ing  the  direction  of  power  flow,  which 
is  into  the  primary  and  out  of  the  sec¬ 
ondary.  The  -A-  phase  current  vector 
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is  shown  in  each  primary  and  sec¬ 
ondary  diagram.  This  vector  is.  in 
every  case,  in  phase  with  the  phase-to- 
neutral  voltage,  d'hese  current  vectors 
reflect  the  phase  relation  of  the  primary 
and  secondary  line  currents.  3.  Sec¬ 
ondary  phase  markings  -A'-B'  -C-  are 
placed  with  careful  attention  to  trans¬ 
former  polarity.  If  primary  -A-  is 
connected  to  the  polarity  marked  ter¬ 
minal  of  a  transformer,  then  the  polar- 
itv  marked  terminal  of  the  secondary 


of  the  same  transformer  is  labeled  -A'-. 
Th  is  is  illustrated  in  Fig.  11a,  12d, 
13e.  14f.  15a.  15f.  If  one  cannot  follow 
through  on  the  polarity  marked  ter¬ 
minals.  he  may  use  the  unmarked  ter¬ 
minal  of  both  primary  and  secondary 
as  is  done  in  Fig.  14a.  In  the  case  of 
delta-delta  banks,  phase  markings 
should  follow  through  on  polarity  and 
alsr>  on  non-polarity,  as  in  Fig.  13e.  If 
this  cannot  be  done  without  conflict, 
the  operator  knows  he  is  dealing  with 


a  180°  phase  shift  and  he  then  marks 
the  phases  as  if  the  transformer  polar¬ 
ity  were  different.  This  is  illustrated  in 
Fig.  13a.  Fig.  12a  illustrates  anotherj 
case  in  which  the  phases  are  marked; 
as  if  the  transformer  were  of  opposite^ 
polarity.  (A  bank  producing  a  180° 
phase  shift  will  operate  as  well  as  any 
other,  hut  such  connections  are  not 
consistent  with  accepted  standards.) 
4.  The  secondary  vector  diagram  is 
constructed  with  its  component  volt- 
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age  vectors  drawn  parallel  1<»  llie  |)ri- 
niary  \ect<»rs,  and  carefnlly  marked  so 
that  the  direction  will  correctly  reflect 
the  trarisformer  polarity,  (larefnl  study 
of  Fig.  Id  atid  14  slionid  make  this 
clear. 

Fig.  If)  is  a  collection  of  the  vector 
diagrams  representing  the  hanks  shown 
in  Fig.  1 1  to  15,  and  illustrates  the  four 
different  phase  angles  which  may  he 
found  In'twcen  primary  and  secondary 
\«)ltages  of  corresponding  phase  mark- 
ing.  riiese  arc:  1.  Zero  angle,  or  pri¬ 
mary  and  secondary  in  phase.  i  Exam¬ 
ine  Fig.  11,  12d.  and  Idel.  2.  UU)® 
phase  shift  (Fig.  I2a  and  l.dai.  5.  Sec¬ 
ondary  lagging  primary  hy  ‘M)°  (Fig. 
14a  and  15al.  4.  Secondary  leading 
primary  l)y  30°  (Fig.  14f  and  15f). 

Wh(*n  it  is  desired  to  parallel  two  or 
more  transformer  hanks,  it  is  neces- 
sar\  that  the  voltage  ratios  he  the  same 
and  the  vector  diagrams  coincide  in 
every  res|K‘ct.  Examination  of  the  dia¬ 


grams  of  Fig.  1()  n*vcals  that  the  hanks 
of  Fig.  11,  12(1  and  13e  may  h(*  paral¬ 
leled.  'I'hose  of  Fig.  12a  and  13a  may 
he  |)arallel(‘d  with  each  other.  The 
same  is  true  of  Fig.  1 4a  and  15a.  also 
Fig.  14f  and  1.5f. 

If  one  is  confronted  with  the  proh- 
lem  of  paralleling  two  hanks  whose 
existing  connections  will  not  ])ermit 
|)aralleling  (such  as  in  Fig.  14a  and 
15f).  he  must  first  decide  what  phase 
relation  he  desires  in  the  final  connec¬ 
tion.  Assume  that  secondary  lagging 
primary  hy  30°  is  chosen,  then  Fig. 
14a  is  not  to  he  chang(Ml;  therefore  the 
connection  of  Fig.  1.5f  must  he 
changed.  Such  a  reconm’ction  is  shown 
in  Fig.  15a  hut  might  inyolve  consid- 
erahle  labor.  A  n'connection  which 
prohahly  would  he  simple  to  make  is 
to  reverse  any  two  |)rimary  line  con¬ 
nections  to  the  hank,  for  example  II 
and  (]  phases.  I  hen  on  the  secondary, 
former  H'  line  hecomes  and  former 


(7  liiK'  hecomes  M',  'I  his  is  illustrahHl 
in  Fig.  IT.  It  will  Im*  found  that  for 
any  given  dclla-star  or  star-delta  con¬ 
nect  ion.  the  (IS  foil  ml  phase  angle  he- 
Iwfcn  primarv  and  secondary  is  swung 
through  h\  rc\<“ising  any  tw«» 

[ihascs  h'cding  the  primary  and  chang¬ 
ing  the  phase  markings  of  the  same 
two  plias)‘s  (d  the  secondary.  Ilms  in 
Fig.  I.”)f.  the  secondary  was  leading 
30  ’,  in  Fig.  17.  the  secondary  is  30“ 
lagging,  a  change  of  (lO  . 

A  few  rules  and  fnndaiiKmtal  prin¬ 
ciples  havt'  heen  presented  together 
with  se\eral  examples  (d  tindr  applica¬ 
tion.  As  the  reader  studies  candidly 
till'  examples  and  |iraclices  on  coniu'c- 
tions  id  his  own  making,  in*  will  gain 
conhdenee  in  his  ahility  to  handle 
transformer  connections.  In  the  next 
installunmt  se\i‘ral  spi'cial  connections 
w  ill  he  considered. 

Coaxial  Cable  Program 

A(](d)|{|)l\(i  to  the  Hell  .System,  it 
expects  to  manufacture  2,000 
miles  of  its  coaxial  cable  ni'twork  this 
\ear  and  to  have  three-fourths  of  it 
in  the  ground.  A  (ive-year  program 
announe(‘d  a  year  ago  calls  for  six 
to  seven  thousand  routi'-miles  of  con¬ 
struction. 

H(“sides  its  use  for  long-distance  tel- 
(‘phom*  service,  coaxial  cable  will 
transmit  the  very  broad  hands  of  fre- 
ipi('nci<‘s  ri'ipiiri'd  for  television.  Ily 
the  end  of  the  year,  the  cahh*  cnnvs 
on  tin*  iK'w  alheahh*  route  to  the  W'est 
(aiast.  via  Washington,  Atlanta.  Dal¬ 
las,  l.l  I  hiso,  IMnamix  to  Eos  Angeles 
and  tlnmce  to  .San  Francisco,  will  he 
in  the  \icinity  of  Fort  W'orth  and  Dal¬ 
las.  rile  aim  is  to  reach  Eos  Angeh's 
in  the  spring  of  1947. 

I’he  “coaxial"  consists  of  a  copper 
tuh(‘  with  a  single  wire  in  its  center, 
(loaxial  cables  are  made  In  three 
siz(‘s.  designated  4-,  (>•  and  Jl-coaxial 
cable.  Eahles  also  (‘ontain  a  number 
of  regular  tele|»hone  wires  |>rovidIng 
additional  long-distance  ttdephone  cir¬ 
cuits.  With  present  terminal  and  re¬ 
peater  eipiipnnmt.  a  pair  of  coaxials 
can  proyide  4<>0  teh'phone  circuits. 
Dr,  the  coaxial  can  he  arranged  to 
transmit  both  visual  Images  and  ac¬ 
companying  sound  for  television  pro¬ 
grams. 

Bell’s  projected  radio  relay  system 
h(‘tyv('en  Neyv  York  and  Boston  is  also 
going  foryyard.  Ihis  trial  of  miero- 
yyave  transmission  is  intended  to  de¬ 
termine  its  snitahility  for  multiplex 
tele|»hony  and  for  interconnecting 
sound  broadcast  and  television  sta¬ 
tions.  Bell  yvill  utilize  either  coaxial 
cable  or  radio  nday  or  both  to  aug¬ 
ment  its  telejihone  servic'c  and  jiro- 
vide  network  facilitii's  for  radio 
broadcasting  and  television. 
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Labor  Saving  In  Line  Construction 

Careful  supervision  and  labor  saving  equipment  and  methods 
offer  greatest  opportunity  to  reduce  line  construction  costs, 
says  an  electrical  contractor  who  speaks  from  experience 

H.  H.  Walker 


H\\I\(I  Imtii  ail  »)|»|»(tr- 

liiiiih  lo  |»i(‘\ii'w  I!.  II.  Aiki'iTs 

\ri\  iiitiMoliiifj:  aiiirlc  on  coii- 
stniiiioii  of  Ills  92-kv.  line.  (  pafri*  (il  ) 
and  lia\iii^  liad  i'\|)rri('ii('4‘  in  Iniildiii^ 
lines  iiiidiM'  soiiieuliat  siinilai  roiidi- 
tions.  till'  uiitiM'  is  led  lo  olTcr  a  few 
coiiiiiH'iils  for  ulial  value  lliev  niav 
have.  1 1  will  lie  reealled  tlial  hack  in 
l‘).‘k'?.  several  eleelrieal  eontraelors  en- 
{laued  in  Imildin^  lemporarv  Iransinis- 
sion  lines  f<ir  the  Metropolilan  Water 
District  of  .'Southern  California.  This 
was  the  real  eiilrv  <>f  electrical  con¬ 
tractors  of  the  West  into  the  linsiness 
of  linildin^  transmission  lines.  Since 
that  lime  several  laifie  contractors  have 
made  a  hnsiness  of  hnildin^  lines. 

TIh’  conlraitor  who  hnill  the  lirst 
section  of  line  att«*mpt(Ml  to  set  li-frame 
slriictnres  as  a  miil  after  heinjz  com- 
pletelv  framed  <in  the  fironnd.  So  iniieli 
Ironhle  was  I'xpi'rienced  with  the  sandv 
holes  caving  in.  resulting  in  jioles  he- 
ing  set  to  insnilicient  and  dilTermit 
depths,  and  with  loosening  and  split¬ 
ting  of  arms.  etc.,  that  the  method  had 
to  h('  ahandoni'd. 

On  a  sei-tion  of  line  hnill  hv  the 
writers  organi/ation.  th(‘  poles  were 
si‘t  independently  and  framed  in  the 
air.  *'\c(‘pt  for  roofing,  gaining  and 
holing.  I  he  same  dilUcnltv  mentioned 
hv  Mr.  \iken  was  eneoimtered.  that  of 
tiu'  arms  occasionallv  being  out  of 
hori/ontal.  Ihis  despite  the  fact  that 
the  poles  when  first  set  were  placed  to 
the  right  depth  to  the  inch.  The  dis¬ 
trict  had  recpiired  the  driving  of  a  nail 
in  each  pole  at  a  spi'cified  distance 
from  the  gain  for  eat  h  length  of  pole. 
Ihis  placed  the  nail  ahoiit  five  feet 
from  the  ground  when  the  pole  was  set 
to  specified  depth.  Dy  means  of  a  level 
har.  it  was  then  possible  to  set  iht'  poles 
to  the  inch.  Ilowtnt'r.  the  framing  crew 
who  followed  within  a  dav  or  so  later 
oftt'u  fttund  that  one  pole  had  settled 
tine  to  the  loose  and  sandv  nature  of 
the  hottom  t>f  the  htde. 

This  trouhle  was  discovered  within 
the  first  ft'W  structures  set.  Instead  of 
digging  tint  and  lowering  the  high 
ptde.  the  low  pole  was  jacked  up  with 
a  pttle  jack  until  the  arm  was  exactlv 
levt‘1.  I  he  district  was  particular  about 
poles  being  .'^et  to  the  specified  depth, 
so  to  allow  for  this  occasional  raising 


Prf'sl.ient,  H.  H,  W.ilkpr,  Inc.,  Los  Anqeles 

of  a  polt'  an  inch  or  so.  both  poles  were 
set  thret'  or  four  inches  over-d(*pth.  It 
took  only  a  very  few  minutes  lo  jack 
up  the  low  itolt*  as  against  hours  to 
lowt'r  the  high  pttle. 

Itlow-Siintl 

.So-called  hlow-sand  was  one  of  the 
worst  conditions  encountered  and  in 
oni‘  stretch  we  had  a  straight  seven 
miles  of  it.  In  estimating  the  jtth.  it 
was  figured  that  |)ole  and  anchor  holes 
in  this  s(‘ction  wouhl  havt'  to  lx*  hand 
dug.  However,  we  nearlv  had  ht'arl 
failurt'  when  it  was  found  that  it  was 
impossihit*  to  hand  dig  holt's  in  this 
Ittttse  hlow-santl.  tlespite  tht'  fact  that 
water  was  hanletl  miles  tiver  the  tiest'rl 
to  trv  anti  makt'  tht'  httit's  stanti  up. 

An  ingt'iiittus  fort'inan  sttlvt'tl  tht' 
|>rohlt'm  with  a  svslt'ni  t)f  santi  cans 
that  wtnkt'tl  like  a  charm.  'I'wo  etm- 
vt'iilittnal  sht't't  iron  cvlindt'is  ahtuit  six 
ft't't  Ittng  wt'rt*  s|)Iil  lengthwise  into  twt) 
haivt's.  Out'  sitle  was  hingt'tl  and  the 
ttlht'r  pro\  itit'd  w  ith  latcht's  st»  that  the 
can  conitl  t'asilv  ht'  hingt'tl  ttpen.  Lift¬ 
ing  lugs  wt'rt'  weltletl  diamt'lricallv 
tippttsilt'  t)ti  what  wtndtl  he  usetl  as  the 
top  t'litl  t>f  lilt'  can.  One  tif  the  twt) 
cans  was  matle  about  six  incht's  larger 
in  tiiamt'lt'r  than  the  t)ther  fttr  reastms 
that  will  appt'ar. 

lilt'  procetiure  was  as  fttlltiws:  Ihe 
hole  tiigger  was  s|)ottetl  anti  a  few 
**sct)t)j)s'’  t)f  saml  taken,  khe  smaller  of 
the  twt)  cans  was  then  placet!  in  the 
ct)uieal  hole  that  hatl  been  started.  At 
each  stt)ke  t)f  the  auger,  the  can  would j 
settle  a  few  inclu's  of  its  t)wn  accord. 
If  it  It'iitlcd  to  settle  out  t)f  plumh,  it 
was  easily  guitletl  straight  hv  a  thrust 
t)f  a  lamping  har  at  the  mt)ment  it  set¬ 
tled.  When  the  first  can  was  down 
within  six  inches  t)r  st)  t)f  the  point 
where  the  santi  wtiultl  ttverflttw  the  tt)p, 
the  seettnd  can  was  placetl  in  pt)sition 
St)  there  wouhl  he  an  overlap  t)f  the  twt) 
cans.  Strangely  ent)ugh.  httlh  cans 
WDultl  go  right  t)n  tlt)wii  together. 

When  the  requirt'd  depth  hatl  Ix'en 
reachetl.  the  tiigger  mttved  awav  It) 
spt)t  the  boom  in  the  setting  ptisitittn. 
Ihe  pt)le  was  ])Iacetl  in  the  ht)le. 
plumhed  anti  pikes  grttuntled.  A  sling 
was  then  jtlaced  tin  the  lugs  of  the 
lower  can  anti  the  winch  line  used  tt) 


pull  the  can.  whereupttn  it  was  hinged 
ttpt'ii  anti  remt)vetl.  'I'hen  the  tt)p  can 
was  remt)ved  in  like  manner,  and  the 
pt)le  hatl  been  set  and  backfilled  with 
the  exception  of  a  few  shovels  full  of 
sand  to  heap  up  around  the  pole. 

In  this  manner  ptiles  were  set  to 
tlefiths  of  12  ft.  in  little  more  time  than 
retpiired  in  ordinarily  tligging.  Anchor 
holes  were  dug  in  the  same  manner. 

I  nforlunately,  no  photographs  were 
taken  t)f  this  operation  hut  the  word 
picture  shoultl  siiflice  to  make  the  sev- 
t'lal  steps  t]uite  clear. 

I.alior  Klcnii'iit  Imporliiiil 

Vi  bile  on  the  subject  of  building 
lines,  the  writer  wishes  tt)  make  an  oh- 
.st'rvatit)!!  at  the  risk  t)f  “sticking  his 
neck  tmt’’  with  his  niaiiv  frientls  t)f  the 
pt)wer  ct)nipanies.  He  dt)es  nt)t  w  ish  tt) 
he  in  the  pt)sitit)n  of  telling  experts 
how  tt)  huilti  lines  nit)st  ect)nt)niicallv, 
hut  it  titles  seem  that  tratlilitin  and 
ct)nvenlit)n  have  hampert'd  the  “slvle” 
t)f  some  t)f  tht)se  in  the  ptiwer  business. 

I  Distrihiition  engineers  are  striving  to 
rt'tiuce  the  ctist  t)f  the  thtiusands  of 
miles  t)f  rural  lines  thgv  will  build — 
ptistwar.  I  hey  engineer  tt)  the  nth  de¬ 
gree  the  tlesign  t)f  their  lines  tt)  htild 
material  ctists  to  a  minimum,  hut  I 
.  sometimes  wtinder  if  they  aren’t 
X  “straining  at  a  gnat  and  swalltiwing  a 
/  earner'  when  they  fail  It)  pay  mtire  at- 
tentit)!!  to  lahtir  ctists,  which  after  all  in 
general  afhtmnl  tt)  ahttut  one-third  the 
tt)tal  ct)st  of  a  line.  Here  it  would  seem 
I  lies  IHe  nvost  Fertile  field  in  which  to 
expltire  reducing  costs. 

Having  participated  in  the  building 
t)f  mtirt'  than  a  thtiusand  miles  of  lines 
in  recent  years,  all  the  way  from  low- 
vtiltage  lines  tt)  steel  ttiwer  lines  for 
2‘10  kv..  the  writer  is  firmly  convinced 
that  much  mtire  can  he  dtme  to  reduce 
over-all  ctist  t)f  lines  hv  more  compe¬ 
tent  supervisitin  and  tirganization  t)f 
the  jt)h.  by  shtirt-cul  methods,  labor 
saving  ttitils  anti  by  a  little  ingenuity. 

Newcttmers  in  the  business  showed 
us  ht)W  to  cut  costs  in  shipbuilding, 
anti  I  wttntler  if  the  power  companies 
couhln't  lake  a  leaf  frtmi  the  page  of 
experience  of  some  of  the  “narrow- 
hacks”  that  have  contracted  line  build¬ 
ing  in  recent  years. 
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Network  Serves  Douglas  Blackout  Plant 


Now  can  be  told  the  way  electricity  is  delivered  and  utilized  in 
the  nation's  first  blackout  aircraft  factory  located  in  Long  Beach 


/I,  M.  frost 


Electrical  Engineer 
Douglas  Aircraft  Co.  Ii 


WHK\  latt*  in  194(1  formal  ap¬ 
proval  was  given  for  the  eon- 
struetion  of  a  huge  new  air¬ 
craft  manufacturing  plant  for  the 
Douglas  Aircraft  Co.  at  Long  Beach. 
Calif.,  it  was  decided  that  this  plant 
should  he  built  not  onlv  in  conform¬ 
ance  with  the  most  modern  industrial 
techniques  hut  also  with  full  regard 
f(»r  the  new  fterils  of  modern  aerial 
warfare. 

In  anticipation  of  the  blackouts 
which  might  somedas  come,  the  plant 
was  designed  to  he  entirelv  window- 
les«  and  fully  air-conditioned  to  insure 
maximum  worker  comfort  and  effi¬ 
ciency.  To  guard  against  enemv  air¬ 
raids  of  the  future  scoring  a  ccnnplete 
knock<»ut  on  this  important  war  pro¬ 
duction  unit,  it  was  decided  to  decen¬ 
tralize  and  scatter  all  important  oper¬ 
ating  equipment  as  much  as  possible. 

In  line  with  this  principle  the  plant 
was  broken  up  into  medium-sized  build¬ 
ings.  each  separated  from  adjacent 
buildings  by  wide  streets  t(»  prevent  the 
spread  of  fires;  small  indejrendent. 
electrically-o|}erated.  air  conditioning 
units  were  scattered  throughout  the 
plant;  air  compressors  were  similarlv 
distributed  through  all  the  buildings 
and  connected  into  common  piping: 
and  the  electrical  svstem  was  likewise 


designed  on  this  decentralized  prin¬ 
ciple. 

Inasmuch  as  the  electrical  loads  in 
this  plant  were  large  and  widely  sep¬ 
arated.  it  was  evident  that  the  distribu¬ 
tion  system  must  operate  at  a  high 
voltage,  and  11..5(M)  volts  was  selected 
to  match  Southern  California  Kdiscm 
Co.’s  distribution  in  the  area  of  the 
plant. 

Energy  is  taken  from  the  power  lines 
at  the  edge  of  the  property  at  two  wide¬ 
ly  separated  points  and  distributed 
thntugh  an  underground  cable  lo«>p  to 
a  large  number  of  underground  substa¬ 
tions.  All  of  the  cables  used  in  the  dis¬ 
tribution  system  are  installed  in  tile 
ducks  enclosed  in  a  heavv  envelope  of 
concrete.  The  loop  system  used  oii  the 
primary  provides  two  se})arate  feeds 
for  each  of  the  substations,  thus  insur¬ 
ing  against  shutdowns  because  of  cable 
failures. 

Each  substati(m  consists  of  primarv 
switchgear  and  lighting  and  power 
transformers.  This  equipment  is  in¬ 
stalled  in  waterproofed  underground 
vaults  supplied  with  adequate  quanti¬ 
ties  of  cleaned  air  to  insure  satisfac¬ 
tory  operating  tem|.)eratures  for  the 
equipment. 

1  hese  \aulLs  are  built  beneath  the 
factory  buildings  near  the  outside  walls 


and  as  near  the  load  centers  as  pos¬ 
sible.  E(|uipment  was  lowered  into  the 
\aults  through  15-ft.  square  manholes 
beyond  the  building  lines  and  adjoin¬ 
ing  the  vaults. 

I  he  IS.OOO-volt  primary  syvitchgear 
is  <»f  the  metal  enclosed  type,  yvith  cir¬ 
cuit  breakers  yyhich  can  be  removed 
for  servicing  and  replaced  by  means  of 
a  hydraulic  jack  lifting  device.  These 
lifting  devices  are  portable  so  that  it  is 
necessary  to  have  (»nly  one  to  handle 
all  of  the  breakers  in  any  one  sub¬ 
station. 

In  each  substation  there  is  a  manual¬ 
ly  closed  circuit  breaker  for  each  in¬ 
coming  loop  feeder  and  one  for  each 
transformer.  I  he  automatic  opening  of 
all  (T  these  circuit  breakers  is  con¬ 
trolled  by  a  complete  differential  relay 
sy  stem,  so  designed  that  a  faulted  piece 
of  cable  or  ecpiipment  in  any  j)art  of 
the  distributing  system  will  be  autc*- 
maticaliy  disconruH'ted  yvithout  disturb¬ 
ing  the  operation  of  the  rest  of  the 
system. 

Each  substation  is  equipped  yvith  its 
own  P>2-yoll  station  battery  for  breaker 
tripping.  Lables  running  betyveen  sub¬ 
stations  are  so  relayed  that  a  contred 
cable  failure  causes  the  breakers  at 
both  ends  of  the  controlled  line  to  trip, 
each  from  its  own  battery.  All  trans- 


Metal-clad  11,500-volf  switchgear  in  one  of  the  under¬ 
ground  transformer  vaults,  equipped  with  hydraulically 
lifted  drawout  circuit  breakers  and  relays.  Power  com¬ 
pany  metering  equipment  and  plant  demand  controlling 


instruments  mounted  at  the  left.  At  right,  below,  vault 
showing  switchboard  at  extreme  right  and  three-phase 
transformers  supplying  light  and  power  to  the  plant 
building  above  it,  one  of  many  in  the  factory  group 
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torniers  are  also  provided  with  over¬ 
load  protection  and  incoming  power 
company  lines  are  protected  against  re¬ 
verse  flows  of  power.  1  he  complete 
protection  system  was  designed  with 
the  co(»peration  of  the  power  company 
eneineers  and  relaying  on  the  incoming 
lines  is  coordinated  with  that  in  the 
plant. 

From  each  of  the  underground  sub¬ 
stations  {tower  is  carried  to  machinery 
in  the  adjttining  area  at  440  volts  over 
a  radial  system.  All  {tower  wiring  is 
carried  (tverhead  thrctugh  the  buildings 
to  alhtw  f<tr  easy  rerttuting  t(t  handle 
shifting  htads. 

In  the  machine  sh<t{is.  where  htads 
are  very  cctncentrated.  {tower  is  dis¬ 
tributed  thrctugh  runs  (tf  {tlug-in  bus 
duct  sus{>ended  seven  feet  (tff  the  fhtor 
and  just  ahctve  the  machinery  served. 
This  method  saves  the  fhtitr  s{tace  re¬ 
quired  by  {tanelboards.  {trttvides  a  c(tn- 
venient  disc(tnnect  switch  f<tr  each  ma¬ 
chine.  and  is  ecctrutrnical  where  htads 
are  cttncent rated  and  the  ma(‘hinerv  is 
arranged  htr  maximum  utili/ati(tn  (tf 
the  duct. 

Lighting  service  is  carried  frttm  the 
substations  through  undergrttund  tile 
ducts  t<t  breaker  tyqx*  lighting  {tanels 
at  120/208  volts.  The  lighting  system 
througlntut  the  factctry  building  <tf  this 
plant  utilizes  high-intensity  mercurv 
vapttr  Iam{ts.  These  lam{ts  were  clutsen 
because  <tf  {trevittus  favttraltle  ex{)eri- 
ence  with  them  in  ctther  Dttuglas  {tlants, 
and  this  installatittn.  (tne  (tf  the  largest 
in  the  c(tuntrv.  has  further  {trttved  the 
ec(tn<tm\  and  efliciency  (tf  this  light 
source. 

Measurements  (tn  lam{t  life  at  this 
plant  mtw  indicate  figures  u{t  t(t  live 
times  the  mtrmal  rated  lam{t  life,  hut 
lumen  (tut{tut  after  these  htng  burning 
hours  is  reduced  t(t  a{i{tr(tximatelv 
80' «  of  initial.  Fttot-candle  values  are 

Mercury  lighting,  typical  of  all  build¬ 
ings,  in  a  large  assembly  building; 
note  catwalks  between  rows  of  units 


Machine  shop,  showing  plug-in  bus  duct  system  suspended  from  the  air  manifold 
piping,  with  short  feeder  runs  to  individual  machines  in  conduit  and  fittings 


maintained  in  the  neighborhood  of  40 
throughout  the  factory  buildings.  It 
has  been  found  that  with  this  much 
general  illumination  the  amount  of  lo¬ 
cal  lighting  required  on  work  is  great¬ 
ly  re(luced. 

An  interesting  innovation  in  this 
plant  which  should  be  mentioned  in 
connection  with  the  lighting  is  the  com- 
{)lete  system  of  overhead  catwalks  in 
the  building  trusses.  Large  plants  of 
this  type  with  trusses  as  high  as  35  or 
40  ft.  above  floors  covered  with  air¬ 
planes,  jigs,  and  machinery,  present  a 
formidable  problem  for  maintaining 
equi{)ment  installed  overhead,  especial¬ 
ly  lighting  fixtures. 

The  catwalk  system  installed  in  this 
plant  has  proved  a  highly  successful 
solution  to  this  {)roblem.  All  overhead 
lighting  fixtures  are  readily  reacluMl 
from  the  catwalks  for  periodical  clean¬ 
ing  and  relamping.  These  walks  also 
provide  easy  access  to  the  air-condi¬ 
tioning  equipment  and  all  gas.  water, 
air  and  electric  lines.  This  makes  it 
easy  to  {)erform  alterations  to  any  of 
these  utilities  to  nmet  changing  produc¬ 
tion  requirements  without  interfering 
with  work  on  the  floors  below  and  with 
utmost  safety  and  convenience  for 
maintenance  enqdoyees. 

Phe  use  of  these  catwalks  during  the 
construction  {)eriod  also  enabled  con¬ 
siderable  sax  ings  in  the  installation  of 
all  of  these  utilities,  lighting  and  e((uip- 
ment. 

Lighting  in  the  administration,  engi¬ 
neering.  and  personnel  buildings  uti¬ 
lizes  the  familiar  4t)-watt  fluorescent 
lam{)s.  4  he  700-  x  75-fo(»t  drafting 
room  is  lighted  to  a  level  of  05  foot- 


candles  by  continuous  rows  of  two- 
lamp  fixtures  which  cross  the  room  at 
an  angle  of  45°  with  the  walls.  This 
arrangement  has  proved  effective  in  re¬ 
ducing  shadows  on  the  drafting  tables 
and  objectionable  long  lines  of  light 
in  draftsmen’s  field  of  vision. 

The  cafeteria,  which  serves  upwards 
of  10,000  meals  daily,  is  lighted  by  an 
ornamental  ceiling  design  made  up  of 
two-thirds  daylight  fluorescent  tubes 
and  one-third  pink  tubes.  The  result¬ 
ing  light  imparts  a  highly  flattering  ap¬ 
pearance  to  complexions  as  well  as  to 
foods. 

While  this  plant  has  been  designed 
to  minimize  the  possibilities  of  emer¬ 
gencies  arising,  full  {(reparations  have 
been  made  for  the  handling  of  such 
emergencies,  which  can  be  expected  to 
come  regardless  of  precautions  taken. 
Each  building  is  equipped  with  a  com- 
{)lete  emergency  lighting  system  utiliz¬ 
ing  battery  operated  lamps  installed 
above  all  aisleways.  A  special  gasoline 
engine  driven  emergency  generator 
{(rovides  light  and  power  in  the  large, 
C()ni{)letely  equi{){)ed  plant  hospital. 

An  additional  source  of  emergency 
power  is  {(rovided  by  two  250-kva.  al¬ 
ternators  driven  by  natural  gas  en¬ 
gines.  In  normal  o{)eration  these  en¬ 
gines  are  cou{)led  to  two  air  compres¬ 
sors  and  are  used  to  {(rovide  com- 
{•ressed  air  for  {ilant  tools.  Stub  shafts 
are  extended  fr(»m  the  engine-compres¬ 
sor  units  and  coiqded  to  the  alterna¬ 
tors.  which  normallv  run  without  field 
excitation.  In  the  event  of  power  fail¬ 
ure  the  air  conqiressors  automatically 
uidoad  and  field  current  is  applied  to 
the  alternators,  xvhich  immediately  pick 


74  Lighting 


Electrical  West — Vol.  95,  No.  1 


Combination  gas  engine  operated  air 
compressor  and  emergency  generators, 
using  either  natural  gas  for  fuel  or 
stand-by  butane.  The  emergency  light¬ 
ing  and  control  are  on  this  system 


Above:  Engineering  drafting  room  with  rows  of  F  units  at  45°  angle.  Below: 
Portable  mercury  vapor  field  lighting  units  stored  on  a  dolly  for  yard  uses 


U|)  loads  fnd  on  einorfroncv  circuits. 
In  the  event  of  a  failun*  of  natural  sas 
supply  coincident  witli  an  electrical 
failure,  the  enjrines  are  operated  on  a 
stand-hy  hutane  svsteni.  I  his  coinhina- 
tion  of  eiifiine.  compressor  and  cen- 
erator  provides  a  very  econonucal  and 
at  the  same  time  reliable  source  of 
power. 

TO  minimize  the  duration  of  outages 
which  mifrht  occur  as  the  result  of 
(•(piipment  failures  in  the  underground 
substations,  a  complete  portable  trans¬ 
former  Hint  has  been  provided  for  light 
and  power.  T  his  inut  consists  of  a  pri- 
marv  circuit  breaker,  a  transformer  of 
the  forced  oil-cooled  type,  and  the 
necessary  cables  and  clamps  to  make 
rapid  connection  to  the  high-  and  low- 
voltage  systems  at  any  substation.  The 
imit  is  mounted  on  a  pneumatic  tired- 
trailer  and  is  readv  for  anv  emergency. 
T  he  transformer  is  so  designed  that  the 
.secondary  may  he  connected  for  440 
volts,  three  phase  or  120/208  volts  by 
a  single  switching  operation.  To  make 
the  use  of  this  portable  unit  practical, 
all  of  the  plant  substations  were  de¬ 
signed  with  the  same  size  loads,  thus 
creating  complete  interchangeability 
between  all  transformer  units. 

(Consulting  engineer  in  the  design 
and  installation  of  the  complete  elec¬ 
trical  system  was  (C.  T.  (Tibbs.  Tbe  en¬ 
gineering  staff  of  the  Southern  Cali- 
forida  Edison  (Co.  provided  valuable 
assistance •  in  the  design  of  the  high- 
voltage  e<pii})ment.  H.  H.  Jones  Elec¬ 
tric  (Co..  Pasadena,  was  the  electrical 
contractor  making  the  installation  and 
also  provided  many  suggestions  and 
design  itnprovements. 
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Appearance  of  the  room  is  as  if  daylight  filled 
it  from  no  obvious  source,  the  cove  lighting  being 
unnoticeahle  against  the  white  lighted  upper  wall 
behind  it.  The  candelabra  lamps  add  decorative 
color,  yet  seen  against  brightly  lighted  ceiling, 
offer  no  glare  by  contrast.  No  readings  taken  hut 
illumination  of  speaker  and  table  very  satisfactory. 


Installed 

Around  each  room  at  the  moulding  line  above 
the  wood  panels,  a  4-in.  wooden  shelf  was  in¬ 
stalled  and  finished  to  blend  with  the  woodwork. 
On  this  shelf  was  mounted  18-mm.,  60-ma.  fluor¬ 
escent  tubing  in  approximately  8-ft.  lengths,  with 
transformers  concealed  hehiml  wooden  j)aneling. 
To  shield  the  tubing  from  view,  acid  etched 
glass  strips,  2  ft.  long.  3  in.  high,  were  mounted 
at  the  edge  of  the  shelf  and  supported  by  wooden 
dowel  stock,  metal  being  unobtainable.  Ceiling 
was  repainted  a  high  reflection  factor  flat  white. 


Conditions 

Small  dining  rooms,  approximately  13x30  ft.  in 
size,  some  of  them  opening  into  each  other  to 
make  larger  rooms,  with  walls  finished  in  dark 
oak  panels  of  Elizabethan  decoration.  Ceiling 
decorated  with  raised  plaster  design.  Heavy 
bronze  candelabra  lighting  fixtures  wanted  re¬ 
tained.  lamped  with  small  flame  tint  lamps. 


Who 

Davenport  Hotel,  .‘Spokane.  Engineering  and  installation  by  Baldwin  Neon  Signs, 
Spokane,  hive  small  dining  rooms  on  the  mezzanine  floor  relighted  with  cold 
cathode  fluorescent  tubing. 


Light  for  Meeting  Rooms 

The  Problem 

Hotel  d  ining  rooms  are  used  every  day  and  many  evenings  for  business  meetings.  Almost  without  excep¬ 
tion  these  small  dining  rooms  are  badly  lighted  for  this  purpose,  (daring  light  sources  in  ornate  fixtures  and 
wall  brackets  or  inadequate,  decorative,  concealed  sources  either  cause  glare  in  the  eyes  of  all  in  attendance 
or  provide  so  little  illumination  that  eyes  are  strained  trying  to  see  the  speaker,  charts  or  exhibits  or  litera¬ 
ture  passed  around  to  read.  Herewith  are  two  methods  used  to  improve  this  all  too  common  condition. 


Who 

Multnomah  Hotel,  Portland.  Junior  Ball  room  on  mezzanine  floor. 
Architect.  Pietro  Belluschi.  Lighting  installation  engineered  and 
installed  by  Baker-Barkon,  Portland. 

Conditions 

Junior  Ball  Boom  consists  of  main  room,  approximately  20  x  40  ft. 
with  an  alcove  about  14  ft.  wide,  with  lower  ceiling.  Refinished 
in  light  tones  of  green,  with  accoustical  ceiling  painted  flat  white. 

Installed 

In  main  room,  continuous  inset  troflers,  20  ft.  long,  about  8  ft.  * 
apart,  installed  across  the  ceiling.  In  the  alcove,  a  series  of  single 
troffer  units.  4  ft.  long,  on  8-ft.  centers,  midway  between  walls 


as  illustrated.  Each  troffer  unit  consists  of  a  steel  cabinet,  with 
hinged  cover,  flush  mounted,  painted  inside  with  dull  white  heat 
resistant  enamel,  containing  four  40-watt  fluorescent  lamps,  and 
equipped  with  Corning  plano-convex  lens.  The  lamps  are  so 
placed  as  to  obtain  an  extremely  wide  distribution  angle  and  to 
reduce  brightness  of  the  lens,  even  looking  directly  into  it  from 
underneath. 

Results 

Installation  was  laid  out  to  pn^vide  15  f-c  after  1,000  hours  burn¬ 
ing.  Initial  intensity  was  25  to  .30  f-c.  Low-surface  brightness 
anil  even  distribution  gives  room  very  satisfactory  illumination 
for  all  purposes  and  makes  seeing  of  speakers,  charts  or  exhibits 
easy,  even  from  a  distance. 
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Streamlines  Its  Contracting 

Ace  Electric  of  Portland  in  new  building  which 


has  been  designed  to  ex 

WHA'I  a  really  modern  and  up- 
to-date  eleetrieal  contractor's 
establishment  can  he.  when  its 
owner  believes  in  using  products  of  the 
industry,  is  well  illustrated  in  the  Ace 
Electric  do.,  owned  hv  H.  H.  1  avlor,  in 
a  new  location  at  3525  \.  E.  Broad¬ 
way.  Portland.  In  a  new  building,  elec¬ 
trically  heated,  the  facilities  for  han¬ 
dling  his  stocks  are  particularly  well 
thought  out  and  save  both  time  and 
overhead  exj)ense  by  the  efficiency  with 
which  materials  can  he  dispatched  to 
the  job. 

The  electric  heating  installation  is 
particularly  interesting.  It  is  one  of 
‘Xce  Electric  Co.'s  own  design  which 
h«»uses  20-kw.  of  Chromalox  strip 
heaters  in  a  s|.)ecial  housing  designed 
t(»  utilize  every  B.t.u.  of  heat  delivered 
to  the  6.232  cu.  ft.  of  office  area  which 
is  heated.  The  warn)  air  is  delivered 
from  the  heating  plant  through  Anemo- 
stats  located  in  the  ceiling  and  is  re¬ 
turned  through  the  same  fitting.  This 
gives  an  excellent  air  distribution  witlv 
out  drafts. 

Ceilings  are  12^2  ft-  fx*- 

sides  having  accoustical  tile  are  als<» 
insulated  to  retain  the  heat.  With 
Minneapolis-Honeywell  thermostats  of 
special  design,  the  temf^erature  is  held 
within  3/10  of  one  degree.  To  admit 
light  hut  also  provide  insulation,  the 
front  windows  are  largely  glass  brick 
and  all  walls  are  insulated  with  two 
inches  of  glass  wool  hatts.  To  reduce 
exc'essive  heat  from  the  summer  sun. 
shades  are  used  over  the  window  area. 
The  front  office  consists  of  three  office 
rooms;  a  reception  room.  Tavlor's  own 
office  and  an  estimating  and  engineer- 


pedite  its  type  of  work 

ing  office.  Lighting  in  the  offices  is  ac¬ 
complished  by  Leader  six-lamj).  egg- 
crate  louvred  fluorescent  fixtures, 
mounted  on  the  ceiling. 

In  the  warehouse,  the  system  for 
handling  stocks  and  materials  is  un¬ 
usual.  The  conduit  racks  are  along  the 
wall  of  the  truck  entrance.  At  the  rear 
is  a  rack  for  hickies  and  pipe  threaders 
and  bins  for  wire  are  each  labeled  and 
arranged  in  order  of  sizes  of  wire  and 
cable.  Ladder  racks  are  nn  the  ceiling 
from  whifh  ladders  can  he  hovered  hv 
ropes  »*ver  })ulleys. 

Over  the  shop  offices,  a  balcony  is 
used  for  storage  of  fixtures  and  lamps 
and  access  to  it  is  hv  means  of  a  ladder 
which  is  lifted  up  out  of  the  wav  when 
not  needed. 

Eor  the  schedule  material  a  novel 
bin  system  has  been  arranged.  The 
bins  are  double  sided  with  a  counter  at 
waist  height,  along  which  a  box  or  car¬ 
ton  can  he  slid  and  the  material  as¬ 
sembled  for  a  job.  riie  material  in  the 
bins  is  assembled  by  pipe  sizes.  For 
instance,  all  of  the  half-inch  materials 
are  in  one  set  of  bins,  all  of  the  three- 
quarter-inch  in  another  set  and  all  of 
the  one-inch  in  another,  etc.  The  most 
often  used  material  is  placed  in  bins 
above  the  counter,  that  least  used  un¬ 
derneath  the  counter.  These  bins  are 
arranged  in  several  parallel  rows  and 
assembling  an  order  follows  a  straight 
line  producti<m  pattern  which  ends  up 
at  the  truck  entrance  ft)r  loading. 

Each  man  has  his  own  locker.  In 
this  he  keeps  his  tools.  Any  company 
tools  which  are  charged  against  him 
are  also  kept  in  this  locker.  He  also 
has  two  ladders  charged  t«»  him  and  he 


Conduit  stock  Is  kept  in  racks,  P 

sires,  along  the  wall  of  the  drive- p 
in  entrance;  ladders  are  racked  above!  , 


keeps  the  key  to  his  own  locker.  Thbf] 
method  has  been  found  more  success  t 
fill  in  keeping  track  of  conqiany  owned i 
tools  because  of  individual  responsibil-[ 
ity  placed  on  the  men.  Lighting  in  theli 
warehouse  is  fluorescent  also  hut  here| 
twin  lOO-watt  fluorescent  lamps  in  in-f* 


diistrial  fixtures  are  used.  t 

A  re|»air  shop  has  also  been  put  in.j 
a  small  one  hut  with  tools  well  ar-1-  ^ 

ranged,  test  panels  for  fluorescent P 
lamps  and  fixtures  and  with  compact r 
arrangement  of  materials.  I 

3  he  company  handles  no  ap|)liance<| 
hut  does  rejiairs  of  all  kinds  on  com-c 
mercial  ami  industrial  eipiipment.  Iti 
handles  maintenance  contracts  and  doe?  I  ' 
electrical  construction  work.  Likewise  | 
it  is  promoting  its  own  line  of  electric  | 
furnaces  similar  to  the  type  used  to  p. 


heat  its  own  offices.  I'lie  company  has;  , 


operateal  in  Portland  since  1933.  I'ay-r- 
lor  was  formerlv  with  Eox  Electric  andr 


carried  on  the  business  when  the  lat-1 


ter  died. 


i  the 


R.  H.  Taylor,  owner  of  Ace  Electric  Co.,  at  the  left,  manager.  Is  seated  near  the  window.  At  right,  below, 
in  the  reception  and  general  office  of  his  firm.  His  is  the  exterior  of  the  air  heated  and  conditioned  build- 

private  office  is  at  the  rear.  Virginia  Clark,  office  ing.  The  outline  sign  is  silhouetted  from  a  light  cove 


lo.  l|  July,  1945— Electrical  West 


Wiring  77 


i,  by 
^rive- 
bove 


m 

ms- 

wned 

sibil- 

ti  tli( 
here 
n  in- 


It  in. 

ar- 

scent 

upact 


iiiicef 

com- 


t.  It  I 
(loejl 
wise! 
‘ctric  I 


(1  to 


and 

lat- 


4ow, 

uild- 

cove 


i 


Denver  Code  School  Methods 

C.  B,  far  rah 

Assistant  City  Electrical  Inspector 
Denver 


The  reasttns  fttr  or^aiii/iiig  the 
Denver  Code  School  were  chief¬ 
ly  to  create  a  better  understand¬ 
ing  and  more  uniform  interpretation  of 
the  National  Electrical  Code  rules 
among  inspectors,  contractors,  jour¬ 
neymen,  manufacturers  and  the  public. 
Any  person  interested  in  the  electrical 
industry  has  been  invited  to  attend  and 
take  an  active  part  in  these  meetings. 

The  school  was  organized  through 
the  efforts  of  City  Electrician  John 
Malpiede  and  V.  C.  Moulton,  secretarv- 
ireasurer  of  the  Rocky  Mountain  Chap¬ 
ter  International  Association  of  Elec¬ 
trical  lns|>ectors,  electrical  engineer 
also  for  the  Mountain  States  Inspection 
Bureau.  I'hey  had  the  cooperation  of 
other  j)eopIe  naturally,  and  with  all  of 
this  the  school  has  progressed.  It  was 
first  organized  in  November  1943.  In 
order  to  identify  the  thing,  Moulton 
suggested  the  name  lAEl  Rocky  Moun¬ 
tain  Code  School  and  it  is  known  as 
that  to  this  day. 

As  chapter  chairman  in  1943,  I  acted 
a«  chairman  for  the  school  for  that 
term.  In  19-44  the  new  chapter  chair¬ 
man.  V.  1).  Markham  of  Colorado 
Springs,  appointed  me  chairman  of  the 
Denver  meetings  throughout  his  term. 

Meetings  are  held  in  the  hire  Depart¬ 
ment  schoolroom  in  the  (.ity  anil  (.oun- 
tj  Building,  Denver.  It  is  an  ideal 
room  for  this  purpose  for  it  has  black¬ 
board.  convenience  outlets,  desk  type 
chairs  and  ample  seating  capacity.  1  he 
Fire  Dcjiartment's  Chief  Cain,  head  of 
the  instruction  school  for  firemen,  has 
made  this  room  available  to  the  school. 
Such  meetings  are  held  the  fourth  Tues¬ 
day'  of  every  month  from  7:30  to  10:00 
p.m..  all  throughout  the  year.  exc*^pting 
the  tyvo  summer  months. 

Attendance  has  been  fine  even  from 
out  of  toyvn.  Members  of  the  lAEI  and 
friends  from  as  far  south  as  Pueblo 
and  as  far  east  as  Et.  Morgan  and 
north  as  far  as  Et.  C.ollins  have  at¬ 
tended  these  meetings.  Average  at- 
tendani'e  since  the  school  started  Nov. 
9.  1913  has  been  30.  Vi  e  have  added 
1-5  new  memhers  to  the  I A  El  since  that 
time.  Membership  in  the  chapter  at 
present  is  05. 

Programs  for  the  meeting  in  general 
are  divided  into  two  parts.  Eirst.  there 
is  a  specified  lime  for  a  special  subject 
and  a  specified  time  for  Ciode  study. 
Vic  Moulton  and  E.  P.  Hodges,  super¬ 
intendent.  meter  department.  Public 
Service  Co.  of  (Colorado,  are  the  chief 
interpreters  for  the  National  Electrical 


(]ode.  We  definitely  come  to  a  uniform 
understanding  on  many  points  where 
there  has  been  a  difference  of  opinion 
and  if  we  cannot  do  so  the  question  is 
referred  to  Victor  Tousley,  secretary 
of  the  lAEI.  As  the  study  progresses, 
the  Denver  Code  rules  are  explained  in 
their  relation  to  the  National  Electrical 
Code. 

For  the  sjyecial  part  of  the  program, 
we  usually  have  some  person  outstand¬ 
ing  in  a  particular  subject  give  a  talk 
and  explain  the  details  of  his  subject. 
A  list  of  some  of  our  special  programs 
will  give  an  idea  to  others  yvho  may 
yvish  to  develop  a  code  school  of  this 
type. 

We  have  had  K.arl  Krummel  of  the 
(Collier  Electric  Co.  give  a  very  impres¬ 
sive  talk  on  yviring  design.  Lester  John¬ 
son,  General  Electric  Co..  Salt  Lake 
City,  brought  something  new  to  most 
of  the  memhers  yvhen  he  gave  a  shoyv- 
ing  of  a  motion  picture  on  Q-floor  yvir¬ 
ing,  explaining  in  detail  the  installa¬ 
tion  method. 

Ted  Lind.  WVstinghouse  Electric 
Corp.,  gave  an  enlightening  talk  on 
motors  and  controls.  Austin  Dunham, 
Anaconda  Copper  Co.,  has  kept  us  ac¬ 
quainted  with  neyv  developments,  data 
and  facts  on  yvire  and  wire  insulation. 
Fred  Staible,  U.  S.  Rubber  Co.,  pre¬ 
sented  an  interesting  film  pertaining  to 
the  rubber  industry. 

\  ictor  Moulton,  electrical  engineer. 
Mountain  States  Inspection  Bureau, 
gave  us  a  clean  perception  of  facts  as 
to  hoyy  electrical  yviring  affects  fire  in¬ 
surance  rates.  James  Morroni,  Elec¬ 
trical  Equipment  and  Fingineering  Co., 
shoyved  motion  pictures  on  electronics 
and  told  of  motor  control  by  electronic 
means. 

In  lighting  Harry  .Schockett.  Schock- 
ett  Filectric  Co.,  provided  a  fine  discus¬ 
sion  on  fluorescent  lighting.  John  FVird. 


manager.  F'.lectrical  Products,  Consoli¬ 
dated,  presented  the  other  side  of  the 
gas  tube  lighting  angle,  namely.  Neon 
and  Zeon.  With  both  of  these  subjects 
tho  roughly  discussed,  all  members  are 
now  better  informed  on  this  type  of 
lighting. 

Ihoreau  Vieau,  sales  engineer, 
(.rouse-Hinds  Co,,  also  gave  a  fine  talk 
on  equipment  for  use  in  hazardous  lo¬ 
cations.  The  specials  are  not  always  on 
subjects  related  to  an  application  of  the 
Code.  Sometimes  items  of  general  in¬ 
terest  such  as  colored  motion  pictures 
on  good  fishing  will  be  shown. 

This  w  ill  give  some  idea  of  our  Code 
School  and  what  we  are  attempting  to 
dc  and  perhaps  interest  others  in  form¬ 
ing  similar  schools  in  other  localities. 

Wiring  Handbook 

Really  plunging  into  home  wiring, 
as  a  complete  follow'-up  of  its  “Elec¬ 
trical  Living  in  194x”  theme.  Westing- 
liouse  F.,lectric  Corp.  has  just  issued  the 
IE e.stinghouse  Home  Wiring  Handbook 
by  A.  (]arl  Bredahl,  technical  director 
of  Better  Homes  Department,  which  is 
a  comprehensive,  pocket-size  reference 
book.  It  breaks  up  into  four  home 
groups  in  the  popular  price  field,  from 
about  S4.(K)0  up  to  about  S12.(KX)  and 
indicates  the  wiring  capacity  indicated 
by  each  group.  For  each  group  com¬ 
plete  details  are  furnished,  starting 
yvith  the  recommended  electrical  equip¬ 
ment  both  fixed  and  portable  and  in¬ 
cluding  the  outlets  needed,  circuits  re¬ 
quired,  control  centers,  feeders  and 
service  entrance,  circuit  protection,  sig¬ 
nal  systems,  telephone  and  radio. 

With  120  pages  and  revision  sheets 
mailed  to  purchasers,  filled  with  tables 
and  illustrations,  the  handbook  offers  a 
convenient  package  of  information  for 
contractors,  utility  yviring  promotion 
personnel,  wholesalers  and  others.  The 
handbook  is  being  made  available  at  a 
production  cost  of  $l  by  the  Indus¬ 
trial  Relations  Department  at  Westing- 
house  and  yvill  be  kept  up  to  date  with 
revision  sheets  mailed  to  purchasers  in 
the  event  of  changes  in  the  Code. 


L.  B.  Lewis,  Cascade  Elec¬ 
tric  Co.,  Great  Falls, 
points  with  pride  to  a 
photo  of  a  huge  Japanese 
evacuee  camp  near  Cody, 
Wyo.,  for  which  his  com¬ 
pany  and  Yellowstone 
Electric  of  Billings,  C.  W. 
Bennett,  owner,  did  the 
total  electrical  job  in  59 
days,  employing  100  men, 
on  650  buildings  plus  22 
warehouses,  army  barracks 
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The  Customer  Wants  Results  in  Lighting 


r^l^HK  IJglitin^  Industry  of  tin* 

I  I  niled  States  is  on  tlie  threshold 
of  a  niairnilieent  firowth.  Puhlie 
understanding  of  the  iidluenee  of  liirlit 
on  the  manv  activities  of  human  heinps 
and  the  proper  funetioniii"  of  the  hu¬ 
man  system  is  inereasiii'i  at  an  un|)reee- 
dented  rate.  'I'his  is  true  in  h»»th  lav 
and  professional  circles.  It  is  there¬ 
fore  fitting  and  necessary  that  ea<-h 
one,  wherever  he  finds  himself  in  the 
lighting  field  of  endeavor,  take  time 
out  to  review  the  obligations,  responsi¬ 
bilities  and  the  oppttrtunities  of  the  in¬ 
dustry  in  the  pttstwar  lighting  field  and 
see  that  he  is  prejiared  to  serve  |)roper- 
ly  his  customers. 

Irr  the  past  some  in  the  lighting  field 
have  shown  hesitance  in  accepting  new 
light  sour<-es  of  higher  efliciencies  for 
selfish  reasons.  This  charge  has  been 
made  against  the  public  utilities  at 
numerous  times.  At  the  time  the  tung¬ 
sten  lani})  appean'd  on  the  market,  the 
utilities  were  fearful  that  their  business 
W’oiild  be  WH'cked.  but  instead  the 
tungsten  lamp  was  the  medium  for  ad- 
vam  ing  the  utilities  far  aheafi  of  their 
f)revi«»us  earning  position.  A  similar 
feeling,  but'  to  a  lesser  degree,  has 
existed  with  the  introduction  of  neon 
tubing  for  outdoor  advertising,  fluores¬ 
cent  lamps  for  interior  lighting  ainl 
mercury  va|)or  lamps  for  street  light¬ 
ing.  Other  light  sources  may  in  the  fu¬ 
ture  come  into  use,  but  most  assuredly 
drastic  improvements  will  be  made  in 
some  of  our  present  equipment. 

The  ultimate  eflicieiicy  that  may  b«* 
expected  for  white  light  is  approxi¬ 
mately  250  lumens  per  watt.  Today 
with  the  gaseous  discharge  lamps  we 
haye  efliciencies  around  -10  lumens  ]»er 
watt.  In  our  lifetime  we  haye  seen  the 
adyanee  from  approximately  -1  lumens 
to  40  and  may  see  this  figure  adyanee 
to  100  lumens  fier  watt  in  the  next  few 
years. 

riie  utility  for  which  1  work  has  in 
nearly  eyery  case  mentioned  aboye 
been  foresighted  enough  to  be  first  or 
among  the  first  few  utilities  to  take  on 
and  promote  the  new  light  sources. 
This  has  been  proyed  in  each  case  to  be 
the  correct  procedure.  I  he  company 
has  pros{K*red  under  such  action,  and 
the  customers’  welfare  has  been  im- 
pro\ed.  After  all,  light  dominates 
yision,  and  seeing  is  a  matter  of  human 
hap|)iness.  Seeing  is  a  |)ersonal  thing 
that  concerns  eyeryone  of  us  in  our 
welfare,  our  family’s  welfare  and  in 
our  business.  It  is  therefore  our  obli- 


Harold  T.  Rankin 

Superintendent,  LIqhtinq  Department, 

Public  Service  Co.  of  Colorado 

galioii  to  promote  this  welfare  through 
light  to  the  greatest  extent  possible  but 
always  honestly. 

rids  does  not  nu'an  that  every  new 
idea  should  be  taktm  on  and  promoted, 
bt'cause  this  is  stdlishness  of  another 
form.  It  is  the  responsibility  «»f  e\ery- 
one  in  tin*  lighting  industry  to  a|t- 
proach  the  probh'in  in  an  honest  man¬ 
ner.  riu*  true  answers  an*  not  alwa\s 
apparent.  Kxpi'riments  are  often  neees- 
sar\.  and  trial  installations  have  to  be 
made  «*\en  after  a  new  light  source  is 
de\ eloped.  This  is  of  gn'ater  necessity 
now  than  ever  before  because  now  wi* 
are  often  dealing  with  wave  lengths  of 
energv  that  ma\  aflecl  our  eyes  and  our 
health.  Ibis  is  especially  true  of  the 
energy  wave  !(*ngths  below  the  visible 
spectrum. 

The  |>hvsiologieal  effects  on  human 
beings  is  also  of  utmost  importance. 
IMaeement  of  lighting  units  in  a  room, 
the  amount  of  glare  given  off,  the  de¬ 
sign  of  the  unit  and  the  amount  of 
light  on  the  working  jilane  have  been 
important  items  to  be  considered  in  tbe 
past  and  shouhl  be  just  as  important 
in  tin*  future.  However,  it  is  now  real¬ 
ized  that  something  has  been  lacking. 
The  work  of  Dr.  Harmon  of  Texas  on 
school  lighting  tends  to  jirove  that  our 
old  methods  of  school  lighting  should 
bf*  changed  and  that  a  thorough  under¬ 
standing  of  many  subjects  beside  light¬ 
ing  fixtures  is  necessary  if  we  are  to  do 
a  complete  and  satisfactory  job. 

The  three  “AV’  for  store  lighting  so 
wid«*ly  publiciz(‘d  have  served  to  sim¬ 
plify  the  ap|)roach  to  store  lighting, 
and  if  followed  along  with  the  new  bal¬ 
anced  lighting  program  often  referred 
to  as  the  1-5-5-10  approach,  satisfied 
custonM*rs  will  be  the  result.  In  the 
past,  fixtures  rather  thari  results  have 
b»*en  the  order  of  the  day.  A  doctor 
does  n(»t  hutk  at  a  sick  person  and  pre¬ 
scribe  “\-^ -Z”  pills  in  every  case.  He 
will  diagnose  the  case  and  recommend 
a  cure  even  though  the  medicine  is  dif- 
fer**nt  than  that  contained  in  “X-Y-Z  ” 
pills.  It  is  realized  we  are  dealing  with 
two  entirely  different  problems  in  try¬ 
ing  to  make  an  analogy,  but  let’s  see 
what  is  the  predominating  <lifference. 
1  believe  that  when  a  person  is  ill  he  is 
fearful  he  will  die,  therefore  complete 
trust  is  usually  put  in  the  doctor.  I  he 
patient  is  paying  for  results.  In  the 
lighting  field  fear  is  not  the  dominating 
factor,  riie  patient  thinks  he  is  buying 
results  but  often  ends  uj)  buying  fix¬ 
tures.  He  does  not  always  put  complete 


faith  in  the  seller,  but  when  he  does  re- 1 
suits  arc  desired. 

.‘■'treet  lighting  has  been  kicked 
around  b\  most  eipiipmi'nt  mamifac- 
tun  rs  and  by  utilities  probably  more 
than  any  other’ phase  (»f  lighting.  Orna- 
mi'iitation  was  thought  of  more  a  few 
yi'ars  ago  than  lighting  results  or  sav¬ 
ing  the  lives  of  pc'ople.  White  ways 
w(*re  creali'd  in  some  of  the  larger 
lities,  and  whether  or  not  a  so-called 
good  job  n'sulted  was  judged  by  how 
much  I'ach  pole  cost.  It  is  oidy  in  re¬ 
cent  years  that  wi*  have  gotten  out  of 
this  rut  and  started  thinking  along  the 
lines  of  ease  of  seeing  and  prevention 
of  accidents  on  onr  streets  and  high¬ 
ways.  A  few  civic  mimh'd  practical 
thinking  city  officials  had  to  show  the 
lighting  industry  the  proper  course  to 
follow  for  lasting  and  satisfactory  re¬ 
sults. 

If  we  an*  honest  with  oursi'lves.  it 
certainly  is  our  duty  to  supply  substan¬ 
tial  but  not  highly  ornate  poles  for 
street  lighting,  'fhe  same  applies  to 
the  luminaires.  The  utilities  have  an 
obligation  to  set  rales  ibat  will  give  a 
proper  and  honest  return  in  order  that 
more  units  may  be  installed  and  more 
lives  saved. 

Xew  light  sources  of  high  effiei(*ncv 
have  bei'ii  availabh*  for  at  least  eight 
vi'ars.  I.uminaires  for  these  lamps  have 
bei'ii  available  for  a  similar  jieriod.  vet 
the  av(*rage  city  has  not  taken  the 
trouble  even  to  investigate  their  pos¬ 
sibilities. 

Industrial  lighting  did  not  change 
much  over  tl»»‘  vears  prior  to  the  war. 
It  took  the  war  to  shake  the  lighting 
industry  out  of  its  lethargy.  W^e  were 
force(4  to  install  lighting  that  served  to 
increase  production  and  protect  the 
health  and  welfare  of  the  employees  in 
the  f)lant.  Many  industrial  plants  re¬ 
main  with  poor  lighting.  It  is  our  duty 
to  consult  with  the  owners  of  these 
plants  and  show  them  the  various  re¬ 
sults  that  good  eflieienl  light  will  bring 
to  them. 

Kesidential  lighting  was  stalemated 
until  the  IKS  a|)proved  lamp  was  b(»rn. 
We  had  nation-wide  catnpaigns  on  such 
items  as  kitchen  units  that  went  over 
by  sheer  force.  The  fact  remains  that 
the  average  home  when  built  is  fixtured 
at  an  exjrense  of  less  than  one  per  cent 
of  the  total  building  cost.  We  in  the 
industry  have  sold  decoration  in  the 
home  but  n(»t  real  lighting.  We  have 
sold  anything  to  get  the  sale,  but  we 
have  not  sold  results.  It  is  true  that 
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Sacramento  Trains  Refrigerator  Men 

Shortage  of  mechanics  relieved  by  Northern  Cali¬ 
fornia  Electrical  Bureau  and  College  training  course 


home  lifrliliiif.'  cannot  Ik*  sold  on  a 
nionelary  return  Itasis  such  as  store 
and  industrial  lifilititifr.  l»ut  certainly 
seeing  and  human  welfare*  can  lx*  sold 
and  the  results  measured  in  ha|)|)iness 
over  the  years. 

The  o|)|)ortnniti(*s  of  the  lighting  in¬ 
dustry  in  the  jiostvvar  fi(*ld  are  tr(*men- 
doiis.  \\  hih*  nearly  everyone  thinks  of 
present-day  (hior(*see‘nt  lamps  as  the 
light  soun  e  of  the  future*,  the*re*  are  ye*t 
many  eether  senirees,  senne*  new  and 
some*  eelel.  whiedi  will  he*  use*d.  Khietre’s- 
cent  lam|)s,  eef  eenirse*,  will  he*  used 
more*  than  any  e»the*r  light  seuiree  fe»r 
interieer  lighting,  hut  e:edel  eathoele* 
tube's,  slimline  lamps,  the  new  eireidar 
lamps.  se*lf-e*e»ntaitie*el  spot  and  floetd  in- 
rande*see*nt  lamps  anel  me*reury  vapor 
higli-inte*nsity  units  will  all  have  their 
place. 

.^tore*s  anel  e)(liee*s  re*pre*se*nt  the*  larg¬ 
est  lie*lels  fe»r  lighting  afte*r  the*  war. 
Fluore*se'e*nt  lighting  will  he*  the  deuni- 
nant  faeteer,  hut  geeeeel  use*  can  anel 
shoulel  he*  inaele*  e»f  re*lle*e  te»r  type*  lamps, 
germieielal  lamps  in  spee  ilie  heeatieens 
in  store*s  anel  thretughemt  all  etflie-e's, 
cedel  eatheede*  fe»r  aelvertising,  slimline 
units  fe»r  sheewcase's  and  circular  lamps 
for  dee'eeralieni.  (iermieielal  lamps  will 
be  use*d  in  olflers.  heespitals.  scheeeds, 
rest  reeoms.  te*a  reeeems  anel  aueliteniums. 

Itidustrial  plants  will  have  available 
high-e*nieie*ne'y  light  seuirers  such  as 
high-intensity  mercury  lamps.  Drying 
lamps  will  prove*  ve*ry  peepular.  'Ihe*  war 
has  slmwn  the*  way  tee  many  appliea- 
tieens  never  dreameel  e»f  he*fe)re  freem 
drying  llngernail  pedish  tee  spe*e*ding  up 
the  preeduetion  e»f  tanks. 

Stre*e*ts  anel  highways  ean  anel  will 
be*  ilhiminate*el  far  he*ve)nel  enir  feendest 
he)pe*s  if  r(*sults  are  featureel  in  enir  pre- 
sentatiem  eef  the*  preehlem.  Iligh-efli- 
ciene-y  light  semree*s  are  mew  available 
for  this  purpeese. 

I  he*  expanele*el  use  eef  sehoeel  jelants  as 
the  eotmmmitv  ernter  will  accelerate 
the*  de*mand  feer  cennfeertahle  scheeols  the 
year  'reeunel.  Proper  and  adef|uate* 
lighting  e)f  an  efficient  type  will  certain¬ 
ly  help. 

Home's  can  ce*rtainlv  he  made  a  plae'c 
of  jeeyful  and  useful  living  thremgh  the 
use*  e)f  the  many  items  available  to  the 
lighting  industry. 

Lighting  afTe'cts  every  part  eef  enir 
living.  Kighty-flve  per  e-ent  eef  our 
knowle*elge  e-omes  threnigh  the  use  eef 
our  e*\e's.  Light  alTe'e'ts  enir  eves  more 
than  any  other  thing.  Have  we  ineli- 
viduallv  or  as  an  industry  really  met 
our  eddigatieins  anel  re*spe)nsihilitie*s? 
Now  is  e>ur  chance,  dhrevugh  this  ful¬ 
fillment  we  can  anel  will  make*  this 
Amerie'a  eef  enirs  a  better  place  in  which 
te)  live. 


At  right:  Class  of  trainees  learning 
refrigerator  repairs  at  Sacramento 


ATKill'f  situatieeii  with  regarel  tee 
rcfrigeratieeii  servie-e  mee-hanics 
was  relieved  in  Sacramento, 
(ialif.,  by  an  intensive  training  pre»- 
grani,  spemsore*d  by  the  Neeithern  Lali- 
lornia  Lle*e  trical  lUireau  in  e-eioperation 
veith  leK-al  dealers  anel  the  Adult  Kelu- 
e  atieni  De'partnient  of  Sacramento  (ad- 
lege*.  • 

Purpose  e*f  the  training  was  te)  in- 
e  rca>e  the;  skill  e»f  those  alreaely  in  the 
imlu.-lry  anel  te)  re*c  ruit  e)thers  for  pres- 
e*nt  eir  peisiwar  wenk  in  this  lielel.  Ac- 
e'oreling  lei  Ciarl  W  .  Aiielersem,  secretary 
e)f  the*  hureau's  Sacramente)  unit,  the 
first  class  was  so  sueaessful  that  a  se*c- 
onel  has  he*e*n  organizeel  and  schoeil  ele- 
partments  inelieate  that  they  will  cem- 
tinue*  this  training. 

Initial  step  was  taken  at  a  nu*eting 
calb'd  by  the  bureau  in  April  1914  ami 
alicneleei  by  20  leical  refrigeration  serv¬ 
ice  dealers  who  felt  the  need  of  such 
a  program.  Later  arrangements  were 
inaele  with  the  Sacramento  Ceellege  and 
aeiual  training  starteel  in  September, 
with  Owen  (..  (.e'eiper.  Henshaw  Sup¬ 
ply  Co.,  as  instructe)!'. 

Ceturse  e)f  stuely  being  used  was  de- 
vele)|)ed  by  the  Natieenal  Refrigeration 
Service  Man|)e)wer  Committe*e.  the  text 
being  Modern  Electric  and  Gas  Re- 
fri^eration,  published  by  Ge)e)dheart- 
VVilleeix  Ce).  'fraiiiing  is  divided  inte) 
two  parts:  fhe  first,  a  oO-hemr  course 
in  general  principles,  held  at  a  le)cal 
higli  sche)e)l;  the  s(*ce)nd,  150  hemrs  e)f 
actual  sheep  practice  in  the  vocatieenal 
sheep  at  the  ceellege.  I'his  seceenel  part 
is  uneler  the  War  Productieen  Train¬ 
ing  Preegram.  The  entire  2(M)  hours  is 
elivideel  intee  three  parts:  1.  General; 


2.  deeinestic;  3.  commercial.  Classes 
are  helel  twice  a  week.  'I'uesday  anel 
riuirsday  evenings  freem  7  tee  10. 

Le]ui|)ment.  teeols  and  materials  are 
furnished  ley  the  War  Preeduction 
Training  Preegram  and  Sacramentee 
dealers,  giving  the  group  actual  experi¬ 
ence  in  assembling,  servicing  and  re¬ 
pairing  equi|ement. 

Trainees  were  selected  freem  men 
weerking  in  the  industry  but  who  did 
met  ft'el  ceempetent  to  go  on  a  jole 
aleene;  freem  people  new  to  the  indus¬ 
try  and  recommended  ley  dealers;  men 
e  hosen  ley  the  State  Bureau  of  Veeca- 
tieenal  Kehafeilitatieeii.  Object  was  tee 
select  men  who  would  complete  the 
course  and  remain  in  the  industry, 
d'wenty-two  registered  feer  the  first 
course,  which  was  ceempleted  in  June, 
and  20  are  enrolled  in  the  second  class. 

As  a  result  eef  the  training,  improve¬ 
ment  was  observed  in  the  work  of 
those  in  the  industry,  who  now  show 
greater  ability  in  analyzing  trouble 
and  making  adjustments  and  repairs, 
Anderson  said. 

Of  those  completing  the  first  class, 
four  arc  working  in  the  refrigeration 
industry,  two  as  aircraft  electricians, 
two  were  retired,  and  included  were  a 
sheet  metal  mechanic,  a  journeyman 
machinist,  a  radio  technician,  a  build¬ 
ing  engineer,  a  fireman  and  an  em¬ 
ployee  of  the  U.  S.  Engineers.  In  the 
postwar,  five  plan  to  specialize  in  re¬ 
frigeration  service  repair,  six  are  inter¬ 
ested  in  sales  and  service  of  refrigera¬ 
tion  equipment,  one  will  specialize  in 
commercial  refrigeration  engineering 
and  sales,  one  in  refrigeration  parts 
and  supplies.  Only  one  was  undecided. 
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Train  Their  Future  Sales  Trainers  Now 

Supervisory  training  course  being  started  •  by  Pacific  Gas  and  Electric 
to  anticipate  the  big  job  of  sales  training  of  own  and  dealers  salesmen 


TO  GIVK  sales  personnel  all  in¬ 
formation  essential  to  the  job 
and  to  make  it  easy  for  customers 
to  do  business  with  them.  Pacific  (»as 
and  Electric  Co.  is  inaugurating  a  com¬ 
prehensive  selection  and  training  pro¬ 
gram  for  these  employees,  \ccording 
to  R.  E.  Fisher,  vice-president  in 
charge  of  public  relations  and  sales, 
the  program  will  embrace  the  entire 
department  and  will  be  progressive, 
continuing  as  long  as  the  employee  is 
on  the  pay  roll. 

Although  details  were  still  being 
worked  out  as  this  was  written. -the 
four  main  ste[)s  of  the  program  are: 

1.  Scientific  selection  procedure  for 
new  f)ersonnel. 

2.  Indoctrination  in  compain  his¬ 
tory  and  policy  for  new  emplo\ees: 
refresher  course  for  present  staff  mem¬ 
bers  and  those  returning  from  the 
Armed  Services. 

3.  Fundamentals  of  salesmanship. 

4.  Job  training  courses.  Application 
of  previous  instruction  to  actual  prod¬ 
uct  sales. 

Selection  procedure  is  based  on  exist¬ 
ing  and  tested  scientific  methods, 
adapted  to  fit  the  company's  require¬ 
ments.  While  it  was  p<»inted  out  bv 
().  K.  Doerr.  general  sales  manager, 
that  the  ch<»ice  necessarily  depends  to 
a  large  extent  on  the  labor  market,  the 
meth(»d  adopted  will  enable  the  depart¬ 
ment  to  gauge  the  stability,  motivation 
and  work  record  of  each  applicant.  It 
is  believed  that  the  plan  will  eliminate 
18  to  2()G  of  all  applicants — persons 
who  would  not  l>e  suited  to  the  tvpe  of 
work  re<]uired  of  them. 

Initial  screening  out  of  the  unfit  will 
l)e  on  a  point  valuation  to  be  taken 
from  information  on  the  application. 
\  telephone  check-up  with  former  em¬ 
ployers  will  verify  statements  on  this 
application,  the  telephone  method  be¬ 
ing  selected  because  people  tend  to  be 
less  “cagey”  in  their  statements  when 
thev  are  not  written  and  voice  inflec¬ 
tions  often  tell  more  than  the  wo  rds 
themselves.  The  final  step  is  a  patterned 
interview,  in  which  answers  are  rated 
from  one  to  four.  It  determines  the 
prospect's  work  record  on  every  job  he 
has  held,  reasons  for  leaving  other  jobs 
and  for  applying  at  PG  and  E:  his 
schooling;  family  background;  finan¬ 
cial  situation;  domestic  and  social 
status.  The  questions  are  carefully 
worded  to  give  a  detailed  picture  of 
the  applicant’s  ability  to  get  along 


with  others,  his  industry,  ambititm. 
loyalty,  perserverance.  maturity  and 
qualities  of  leadership. 

Sales  training  in  the  divisions  will 
be  conducted  for  the  most  part  by  sales 
supervisory  staffs.  Doerr  stated.  These 
siq)ervisors  will  be  specially  trained  in 
the  techniques  of  handling  people  and 
improving  employee  relations.  For  this 
part  of  the  work.  S.  O.  Samuels,  for¬ 
merly  in  War  Production  Training, 
has  been  added  to  the  staff.  In  addi¬ 
tion  to  conducting  these  “train  the 
trainer”  courses.  Samuels  will  prepare 
the  course  of  instruction,  which  will  be 
based  on  J-l-T  techniques  and  will  in¬ 
clude  a  good  deal  of  visual  material. 

Courses  will  be  based  on  job  break¬ 
downs.  prepared  by  the  general  office 
with  the  cooperation  of  the  company's 
13  divisions.  Since  it  is  hoped  to  make 
each  man  a  s})ecialist  in  his  field,  job 
breakdowns  are  being  compiled  for 
each  of  ap[)roximatelv  16  classifica¬ 
tions.  from  sufK*rvisors  to  displavman 
and  all  categories  of  field  rej)resenta- 
tives.  W'hen  these  are  completed,  each 
employee  will  know  what  his  respon¬ 
sibilities  are  and  exactly  what  is  ex¬ 
pected  of  him.  Although  differetit  divi¬ 
sions  have  different  problems  whicb 
may  necessitate  a  variance  in  approach, 
intention  is  to  make  a  particular  job 
essentially  the  same  in  all  divisions. 
Dt)err  stated. 

(dasses  will  be  conducted  on  com¬ 
pany  time,  with  the  exception  of  sug¬ 
gested  special  study,  which  the  em¬ 
ployee  would  do  on  his  own  time  if  he 
desired  to  equip  himself  with  the  extra 
knowledge.  An  important  part  of  the 
training,  according  to  Doerr.  will  be 
a  thorough  grounding  in  the  technictue 
of  customer  contact  as  it  applies  to  the 
sales  force. 

Main  poiiits  to  be  covered  in  the 
training  are: 

1.  General  instructions.  W  hat  is  es¬ 
sential  to  know  and  what  is  desirable 
to  know. 

2.  How  to  promote  and  sell. 

3.  S»"rvice. 

4.  Responsibilities,  mandatory  and 
recommended. 

In  the  introductory  course,  the 
trainee  will  learn  how  t(»  compute  rates, 
how  to  make  out  reports  and  forms, 
how  to  conduct  surveys,  to  handle  com¬ 
plaints.  He  w  ill  be  instructed  in  credit 
policies  and  terms,  solicitations,  dealer 
relations,  use  of  services  of  other  de¬ 
partments.  This  general  information 


will  appl\  -to  virtually  all  classifica¬ 
tions.  A  residential  representative,  for 
instance,  would  take  the  general  course 
and  following  that  would  be  drilled  in 
the  rudiments  of  direct  (how  to  selll 
and  indirect  ( ht)W  to  promote  I  selling 
of  each  individual  home  appliance.  He 
would  learn  how  to  handle  service  re- 
(]uests.  to  give  screw-driver  service; 
how  to  answer  complaints,  give  rate 
information,  explain  company  policy, 
make  fuel  comparisons,  etc.  His  man¬ 
datory  responsibilities  include  the 
building  of  good  public  relations,  at¬ 
tendance  at  sales  meetings,  making 
reports  and  records,  developing  pros¬ 
pects,  investigating  com|)etitive  condi¬ 
tions.  following  up  on  prospects,  read¬ 
ing  and  digesting  sales  plans,  partici¬ 
pating  in  the  traitiing  program.  It  is 
recommended  that  he  also  read  trade 
publications,  encourage  employees  to 
submit  prospects,  instruct  himself 
through  RSEA  arid  other  media,  par¬ 
ticipate  it)  civic  affairs.  bec«mie  ac- 
<|uainted  with  dealers  and  appliance 
men. 

The  various  courses  have  been  drawn 
up  to  simplify  instruction.  In  smaller 
districts  where  a  man  ma\  handle  riiore 
than  one  classificati(»n.  it  is  a  simple 
matter  to  select  the  material  applicable 
and  to  give  him  those  parts  of  the  i 
training  that  he  refjuires.  I 


Veterans  Make  Survey 

Postwar  market  for  electric  appli- 
ances  in  the  Vancouver  area  will  l)e 
determined  in  a  program  started  re¬ 
cently  by  R.  Electric  Railway  (a). 
As  one  step  in  securing  data,  the  com- 
patiy  has  employed  a  group  of  ex-serv¬ 
icemen  to  make  a  <loor-to-door  survey 
of  1  10.000  users  of  ele<-tric  power,  to 
record  their  present  appliances  and 
what  new  appliances  they  contemplate 
buying. 

W.  G.  Murrin.  |»resident  of  the  com¬ 
pany.  stales  that  the  removal  of  bans 
on  manufacture  of  many  types  of  elec¬ 
trical  appliances  and  the  general  belief 
that  a  huge  potential  market  in  appli¬ 
ances  has  been  built  up  during  the  war 
years,  has  created  the  situation  where 
the  com[)any  feels  that,  in  order  t<t  plan 
its  power  develo|)ments  intelligently,  it 
must  secure  first-hand  information  as 
to  the  intentions  of  those  depending  on 
the  company  for  light  ajid  power. 
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Dealers 


S  \  '  :^v 


Roll  Your  Own  Planning  IV 


Look  Over  Your  Lines 


Sft: 


A\()  rHKK  hit  of  home-grown  planning  every 
wise  dealer  will  do  while  he's  waiting  for 
the  return  of  something  electrical  to  sell,  is 
that  about  his  stock. 

May  look  silly  to  think  about  something  that 
seemingly  dctes  not  exist.  But  the  dealer  who  has 
thought  about  it  and  does  come  to  some  general 
conclusions  will  be  way  ahead  of  the  parade. 

Just  to  organize  your  thoughts  a  bit,  here  is  a 

suggestion  as  to  some  of  the  things  to  consider. 

First,  there’s  what’s  left  of  any  stock  on  hand — 
if  any: 

— Appliances,  now,  used  or  reclaimed — what  to  do  with 
them,  whether  to  keep  them  or  clear  them  out? 

— Spare  parts — whether  to  keep  them  for  repairs,  if  you 
intend  to  keep  in  the  repair  business,  or  clear  them  if 
you  are  not. 

— Materials,  if  you  are  a  contractor-dealer.  This  includes 
used  and  abused  motors,  rebuilt  and  as-is,  as  well  as 
other  devices,  equipment,  etc.  Will  it  pay  to  keep  this 
stock  or  will  it  be  bettor  to  replace  with  new  and 
improved,  when  available? 

— Tools  and  construction  equipment — look  them  over  and 
see  what  shape  they  are  in,  how  many  need  replace¬ 
ment?  Consider  better  designed,  more  efficient  new 
tools  which  may  be  available  soon. 

— Cars  and  trucks — all  of  them  past  their  prime.  Will 
it  be  a  good  idea  to  buy  all  new,  some  new,  or  make 
the  old  ones  do  with  a  new  paint  {ob  and  overhaul? 
Consider  the  advertising  value  of  good  appearing  cars 
and  trucks. 

So  much  for  the  “on  hand’’.  How  about  the  new, 
the  future  lines  of  merchandise. 

New  Merchandise 

No  doubt  you  have  given  this  problem  a  lot  of 
thought.  The  manufacturers’  and  distributors’  men 
probably  have  been  after  you.  Perhaps  you  are  “all 


set."’  But  if  not.  here  are  a  few  pertinent  points  to 
check  against  your  own  thinking. 

— Will  you  continue  to  handle  the  same  lines  you  did 
before  the  war,  or  are  you  interested  in  new  ones? 
Weigh  the  value  of  the  well  established,  well  known 
against  the  glamorous  new. 

— Do  you  intend  to  keep  selling  the  lines  of  wartime 
alternates  you  may  have  been  carrying — the  gifts, 
paints,  crockery  glass,  furniture,  etc.? 

— Perhaps  you  have  even  thought  of  adding  some  differ¬ 
ent  lines  when  they  become  available. 

— Are  you  satisfied  with  your  sources  of  supply?  If  not, 
have  you  discussed  the  matter  frankly  with  them?  They 
have  had  their  troubles,  too,  perhaps,  but  would  wel¬ 
come  suggestions  for  improvements. 

— What  NEW  electrical  lines  interest  you — such  as  home 
freezers,  air  conditioning  units,  televisior.,  FM  radio, 
wire  recorders,  automatic  washers,  clothes  dryers,  dish¬ 
washers,  and  new  designs  of  old-timers  like  the  bag¬ 
less  vacuum  cleaner,  etc.? 

— Have  you  given  some  real  thought  to  just  how  much  of 
a  real  market  there  Is  for  these,  individually,  among 
your  own  class  of  customers,  in  your  own  trading  area? 
This  may  decide  whether  you  would  MAKE  or  LOSE 
money  on  a  particular  Item. 

— Another  thing  to  think  out  Is  the  question  of  discounts, 
margins,  advertising  allowances,  flooring  plans,  con¬ 
signed  stocks,  and  other  deals  that  may  or  may  not 
accompany  promotion  of  these  new  devices. 

— Finally — and  this  has  grown  in  importance  the  last  few 
years — what  attitude  do  the  suppliers  of  these  old  or 
new  lines  take  in  regard  to  cooperative  advertising 
and  promotion  programs,  leagues  and  bureaus?  Are 
they  interested  in  helping  to  "mass  develop"  the 
market? 

There  may  be  no  immediate  answer  to  some  of 
these  questions  that  you  are  asking  and  trying  to 
answer  for  yourself.  But  even  orderly  thinking 
about  them  will  put  you  in  better  shape  to  tackle 
them  when  they  come  up. 

“Be  Prepared^'  is  more  than  a  Boy  Scout  motto. 
It’s  good  business,  in  war  or  in  peace. 


Prepared  by  Planning  Committee,  Pacific  Coast  Electrical  Bureau 
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^'4»st4»rn  TWVs 

SOMK  rea(l(‘r>  may  t|iiotioii  the  \\i>(l()m  of  or 
tlu*  motive  lor  piil»lih«hiiig  (longressman  \.  .1. 
May's  seareliiiig  analysis  of  the  validity  and 
virtues  of  the  T\  A  in  a  pnhlieation  which  jtrifna- 
rily  ^erve^  the  far  Western  states.  The  reasons 
are  simple.  L  nder  legislation  now  before  Congress 
a  ^eries  ttf  similar  valley  antliorities  is  propost'd 
which  would  encompass  every  state  in  this  region. 
1  he  Missouri  River.  Cohimhia  River.  Central  \  al¬ 
ley  or  Colorado  ICver  authorities  individually  aiid 
cftlleetively  represent  a  major  threat  to  the  West, 
to  its  waters  and  to  their  ntilizatioti.  The  hills  pro¬ 
posed  woidd  destroy  the  system  of  watf*r  tith's  and 
water  rights  which  have  heen  perfected  all«*r  years 
of  prolongf'd  dispute.  Any  possihilitif's  oi  luture 
appropriation  as  w(dl  as  present  vestt'd  rights 
would  rest  not  in  the  statf's.  hut  in  the  federal 
govermnent. 

Worse  still,  tin*  form  of  control  |)roposed  in  the 
hills  wouhl  give  tlu*  \alh*v  authorities  domination 
over  tlu*  (*eonomv  and  husiness  of  f*aeh  n*gion.  as 
well  as  over  tlu*  rf*soure(*s  aiul  lands,  and  ov(*r 
the  cultural.  reerf*ational  and  political  liff*  of  the 
people. 

To  say  that  the  asserted  success  of  tlu*  T\  \ — 
an  issue  on  which  Congressman  May  easts  mor«* 
than  a  mere  -hadow  of  donht — is  sufliei(*nt  jiistifi- 
eation  for  an  extension  of  that  philosf)|)hy  to  other 


rf*gions  is  to  atlmil  that  tlu*  p(*<»ple  ol  the  Western 
states  are  not  much  h(*tter  nu*ntally  and  eeononi- 
i(*ally  than  the  tenant  cotton  j)lanter.  To  advocate 
extension  of  the  d'\  .\  doctrines  to  this  region  is  to 
ignore  the  fundamental  difTer(*nees  existing  he- 
tween  the  two  ar«*as  as  regards  wat(*r  laws,  water 
uses,  puhlie  lands,  national  forests,  geograjdiv. 
levels  of  lit(*raey  and  temp(*r  of  the  p(*oph*.  The 
prinu*  aiiTis  of  the  legislation  an*  twofold — the  e>-  ’ 
tahlishment  of  an  electric  |)ow'(*r  monopoly  and 
the  setting  u[)  of  a  fe(h*ral  hureaueraey.  I.ikf*  Con¬ 
gressman  May,  w<*  condemn  both  of  those  aim-  a- 
atiti-soeial. 


t*4iMsing  44f  ih4»  Ol4i  li%^4»si 


Folk  thos«*  who  resent  and  rt*gret  the  passing 
of  the  old  West  there  is  more  than  sentimen¬ 
tal  interest  in  the  events  deserihed  by  Elec- 
tra's  Mushand  on  another  page  of  this  issue.  The 
protests  of  the  (u>lundua  River  Indians  ov<*r  the 
building  of  a  dam  at  The  I)alh*s  <lo  more  than 
arouse  solicitous  and  (piixotie  feelings.  Certainly 
the  nu*eting  had  the  earmarks  of  modern  propa¬ 
ganda  hnt  it  had  mort*  than  that.  It  r(*presenled 
the  oft(*n  tinu*>  fulih*  prot(*st  of  a  minority  against 
transgression. 

“‘The  (»r(*at  F<*ar  eanu*  to  nu*  when  I  heard  the 
W  hit<*  Man  wa>  taking  a  step  to  build  a  <laTn  h<*l(»w 
tny  fishing  phn*(*.  Mv  heart  se<*ms  to  h(*at  and  tell 
nu*  that  tlu*  Whitt*  Man  is  trying  to  dt'stroy  our 
food."  Thus  tlu*  translator  set  into  English  the 
grunts  and  gutteraE  of  one  old  chief.  A  more  mod- 
<*rn  chief,  a  V(*tt*ran  of  World  War  I.  was  more 
realist  it*,  lit*  saitl.  "Totlay  we  reopen  somt*  of  lho>e 
solemn  statemt*nts  math*  by  tlu*  government.  .Again 
we  have  to  fall  hack  and  give  in  to  a  st?'ongt*r  pt't)- 
plt*.  We  dejkhnt*  avaricious  tt*ndt*neit*s  all  t)\t*r  the 
world.  Act  it  >t*t*ms  et*rtain  wt*  Indians  art*  going 
to  lose  tlu*  last  thing  that  tlu*  Indians  have  to  t*nioy. 
W  hat  is  ju>l  eon>idt*ralit)n  for  these  things  wt*  are 
about  tt)  give  up?  W  t*  eammt  say.  \t)hod\  can 
say." 

W  ithout  hi-  knowing  it.  this  t  hief  voiet*tl  tmc 
of  tlu*  tragic  eonst*(pu*net*s  of  hureauera(*y.  He.  like 
a  few  otht*r  di-eiplt*-  t>f  tht*  West.  t*herislu*-  his 
fret*tloni. 

.^If  Off  Iff  Kngin4»4»rs  00M'g44niz4» 

Not  so  many  weeks  ago  a  group  tif  t*ngi- 
nt*t*rs  in  a  W  estt*rn  t*lt*etrit*al  utility  pt*ti- 
tiont'tl  tlu*  local  section  of  the  Anu*riean 
Institute  t)f  F'dt*etrieal  Engint*ers.  of  which  nu»st 
wert*  nu*mht*rs.  to  th*-ignate  a  suilahlt*  ag(*ne\  or 
organization  to  rt*prt*st*nl  the  group  in  eollt*etive 
bargaining.  Tht*ir  utility  was  in  the  process  of  ht*- 
ing  “unionizetl"  and  tlu*  group  sought  stinie  method 
wherehv  thev  might  he  t*xelutlt*d  from  an  organiza- 
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tioii  which  would  bring  ihcui  down  to  the  level  tare  of  a  large  seguient  of  the  engineering  profes- 
of  any  prodnclion  worker.  sion  will  hinge  upon  correction  of  the  present  in- 

7'his  situation  simply  served  to  focus  more  at-  tolerable  situation, 
tention  upon  the  nrdiappy  position  »)f  the  engitieer 

and  technologist  when  the  matter  of  union  organi-  i'aution  Ms  thi* 


zation  and  colhM-tive  bargaining  becomes  para¬ 
mount.  It  is  typical  of  tin*  corulitions  whi<h 
prompted  tin*  San  Francisco  Engineering  (lonncil 
to  designate  a  committee  representative  of  the 
major  engineering  organizations  to  study  the  law 
ami  make  some  recommemlations  which  engine(‘rs 
everywhere  might  follow.  I'he  conclusion  reached 
by  this  committee  was  that  the  National  Labor 
Kelations  Act  he  amended. 

The  Wagner  Act  as  now  written  and  adniinis- 
tefed,  the  committee  asserte<l,  “tends  to  amalga¬ 
mate  professional  workers  in  a  ‘labor  front,’  merg¬ 
ing  technologists  and  techni<ians  in  bargaining 
units,  therehy  imposing  represcfitation  by  h(‘tero- 
geneons  labor  units  committed  to  bargaining  meth- 
()d>  and  objectives  entirely  inconsistent  with  prin¬ 
ciples  ol  professional  conduct  and  not  in  the  best 
int<*r(‘sts  oi  technologists  and  society.  ’  Engine<M's 
tamiliar  with  the  law  and  with  the  treatment  ac¬ 
corded  t(*chnologists  in  union  negotiations  mn-'t 
agr<‘«‘  with  the  validity  of  tlu'se  >tat(‘ments. 

(]orr(‘ction  can  come  oidy  from  amendment  of 
the  ha>ic  law.  the  committee  feels.  It  urges  that  the 
national  engine«‘ring  societie>.  who.  with  the  ex- 
ct'ption  ol  the  civil  engincer>.  have  act«‘d  as  though 
the  situation  was  ‘'tot)  hot  to  handle.  ’  undertake 
a  vigorous  campaign  to  have  the  Wagner  Act 
amended.  Two  \ital  pro\i'ions  are  essential  to  in- 
'Ure  clarification  (d  the  position  ol  tin*  ('nginei'r: 
1.  ■■Authorization  by  (longre'^s  (and  appropria¬ 
tion  ol  Innds  nec(*ssarv  lor  exi'cntion  of  its  ord('r) 
ol  a  complete  and  (h'tailed  classifl«‘ation  of  all 
position>  in  tin*  held  ol  technology  and  related 
nu'chanical  arts.  «‘ralts  ami  tiades  which  together 
constitute  industrial  science,  that  will  establish  a 
clear  statutory  line  of  demarcation  laMween  tech¬ 
nologists  and  technicians,  i.e..  bi'twoen  j)rofes- 
sional  and  non-professional  workm  s."  2.  d  here 
should  be  “a  clear  dir«*ctive  to  the  National  Labor 
Relations  Hoard  reipiiring  the  board,  in  its  deter¬ 
mination  of  ‘appropriate  units'  to  permit  all  tech¬ 
nologists  (as  oHicially  determined  by  the  classifica¬ 
tion)  to  waive  or  (‘xercist*  rights  of  self-organiza¬ 
tion  and  designation  of  representatives,  in  fully 
autonomous  units,  restricted  to  and  controlled  by 
technologists.’' 

d'his  proposal  merits  immediate  action.  In  the 
minds  of  many  members,  the  national  societies 
have  “stalled'’  in  accepting  responsibility  for  ac¬ 
tion  in  the  matter  of  the  economic  status  of  the 
engineer.  This  lack  of  action  has  definitely  been 
rellected  in  the  attitude  of  younger  engineers 
toward  the  whole  subject  ol  benefits  to  be  derived 
Irom  professional  association.  Certainly  the  wel- 


WAHNLN'GS  are  being  broadcast  to  appli¬ 
ance  dealers  everywhere  to  be  watchful 
for  a  flood  of  toasters,  percolators,  heat¬ 
ers  and  other  scarce  electrical  appliances  bearing 
unknown  brands.  They  and  their  customers  other¬ 
wise  might  figuratively  get  burnt.  Resistance  wire 
for  use  in  consumer  goods  is  virtually  unobtain¬ 
able.  No  ratings  lower  than  AA-.3  are  receiving 
allotments  of  nickel-chrome  wire,  and  this  rating 
applies  to  military  purchases  only.  A  very  small 
amount  of  this  wire  is  in  the  hands  of  reputable 
appliance  manufacturers.  The  surest  course  for  a 
dealer  in  purchasing  heating  appliances  from  an  un¬ 
known  source  is  to  make  certain  that  manufacture 
has  bet'll  in  accordance  w  ith  W  PH  regulations  and 
that  it  has  bet'ii  priced  according  to  an  OPA 
schedule. 


fe  hare  private  power  as  a  part 
of  the  America  a  pattern  of  life. 
It  has  been  woven  into  the  fabric 
of  America  so  closely  that  it  cannot  be  torn 
oat  without  mining  the  garment  entirely.  We 
hare  federal  public  power  existing  alongside. 
American  taxpayers  hare  paid  hundreds  of 
millions  of  dollars  for  these  public  power 
projects.  It  would  be  sheer  folly  to  waste 
such  an  enormous  investment.  The  statesman¬ 
like  thing  to  do  is  to  use  both  private  and 
public  power  facilities  to  the  utmost  and  post¬ 
war  plans  should  be  laid  out  accordingly. 
Kvery  kilowatt  of  generating  capacity,  public 
or  private,  that  exists  in  the  Pacific  iSorth- 
west  is  paid  for  by  American  money  and  rep¬ 
resents  an  asset  of  the  American  people,  be 
they  taxpayers,  investors,  or  both.  Every 
kilowatt  should  be  translated  into  benefits 
for  the  people  without  loss  to  the  taxpayer 
or  investor.  If  the  investor  and  taxpayer  are 
to  be  treated  fairly,  these  federal  jwojects 
should  not  be  used  ns  instruments  of  social 
reform  or  for  the  destruction  of  free  enter¬ 
prise  in  the  power  and  other  fields.  Bonne- 
ville-Coulee  power  should  be  sold  on  a  non- 
descriminatory  basis.  The  manner  of  dis¬ 
tribution  of  such  power  should  be  decided 
by  the  local  communities  and  the  people  af¬ 
fected  free  from  the  influence  or  coercion 
of  federal  agencies. — Frank  McLaughlin, 
president.  Puget  Souiul  Power  &  Light  Co. 
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PCEA  Condenses  Its 

In  two,  one-day,  three-section  meetings 
discuss  current  manpower,  engineering, 


Ryals  Jones  Cleland 


Heeding  the  admonition  of 
President  Hance  Cleland.  San 
Diego  Gas  &  Electric  Co.,  that 
more  of  the  younger  men  in  the  indus¬ 
try  be  enct)uraged  to  participate  in  the 
activities  of  the  Pacific  Coast  Electrical 
Assn,  as  an  important  part  of  their 
training  in  rising  to  future  executive 
positions,  the  members  of  companies 
of  PCEA  had  generous  attendance  at 
both  the  Los  Angeles  conference.  June 
21,  and  the  San  Francisco  one.  June 
28.  In  full  compliance  with  01)1  re¬ 
quests  and  rulings,  the  meetings  were 
single-day  affairs,  and  the  attendance 
was  drawn  largely  from  close  range. 
Bv  holding  two  conferences,  one  in  the 
south,  one  the  north,  representatives 
from  the  entire  state,  and  from  Arizona 
and  Nevada,  were  able  t*>  participate 
in  the  compact  programs  of  the  three 
sections  —  Administrative  Services. 
Of)erating  P^conomics  and  Business  De¬ 
velopment. 

Although  the  programs  of  the  three 
sections  were  either  identical  or  verv 
similar  in  both  cities,  the  regional  vari¬ 
ations  of  viewpoint  and  the  emphasis 
tm  certain  subjects  differed.  Particu¬ 
larly  was  this  true  in  the  Administra¬ 
tive  Services  meetings,  which  were  con¬ 
ducted  more  as  open  forums  than  the 
other  two  sections.  And  although  the 
San  Francisco  meeting,  because  of  the 
I  nited  Nations  Conference  just  flnish- 

Har+vig  Noia 


ing,  had  to  be  split 
up  into  three  meet¬ 
ing  places,  coming 
together  only  at  the 
noon  luncheon,  this 
had  the  effect  of 

keeping  each  group 
together  in  a  man¬ 
ner  less  disturbed 

by  visiting  from  one 

group  to  another. 

The  noon  luncheon  in  each  case 

served  both  as  a  short  business  meet¬ 
ing  and  the  occasion  when  all  grou|)s 
came  together  to  hear  an  inspirational 
message  of  value  to  the  entire  industry. 
Attendance  at  these  luncheons  was  sur¬ 
prisingly  large.  850  approximately  at 
each.  Speakers  at  these  gatherings 

were  Dr.  Mallxtne  W .  (»raham,  pntfes- 
sor  of  ptditical  science.  I  iiiversitv  of 
California  at  Los  Angeles,  at  the  latter 
city,  arid  Colonel  Alexander  R.  Heron, 
director  of  reconstruction  and  re-em- 
|)loyment.  State  of  California.  The  for¬ 
mer  told  of  the  world-w  ide  significance 
of  the  decisions  arrived  at  bv  the  dele¬ 
gations  of  all  of  the  I  nited  Nations  at 
the  San  Francisco  LNC.IO  cttnference. 
I  he  latter  set  the  gauge  of  (California's 
re-employment  problem  and  then  ex¬ 
pounded  the  practical  economics  bv 
which  it  can  be  solved.  He  prov<‘d  that 
only  amplified  distribution  and  sales 
can  re-employ  the  working  millions,  for 
production  alone  cannot  make  jobs. 

As  one  who  had  been  close  to  the 
American  delegation  in  the  redrafting 
of  the  Dumbarton  Oaks  proposals  to 
form  the  now  completed  United  Na¬ 
tions  Charter,  Dr.  (iraham  described 
the  differences  between  the  League  of 
Nations  and  the  present  instrument. 
“This  is  an  international  cmistitutional 
convention."’  he  qu(»ted  Secretarv  (»f 

Naylor  Cain 


State  Stettinius  as  saying.  Likewise  he 
allayed  worries  relative  to  impractical 
and  visionary  clauses.  The  conference, 
he  declared,  had  not  been  a  plaee  in 
which  the  starry-eyed  could  create  a 
new  heaven  on  earth,  it  was  not  the 
laundering  place  for  all  the  dirty  linen  i 
of  the  nations  of  the  world  and,  despite 
the  fervid  expectations  of  multicolored 
individuals,  it  was  not  a  redistribution 
of  the  ctdonies  of  our  allies. 

As  rewritten,  Graham  said,  it  was 
half  again  as  long  as  the  Dumbarton 
Oaks  document,  adding  additional  ' 
powers  and  elasticity.  He  paid  tribute 
to  ("ommander  Stassen's  leadership  in 
resolving  the  diflicult  question  of  trus-  ; 
teeships  of  the  territories  which  have 
come  into  I  .  S.  possession  during  the  ; 
process  of  war.  But  its  greatest  differ¬ 
ence  was  that  it  contained  the  corner¬ 
stone  rejected  in  the  101‘)  league  or-  I 
ganization.  that  of  enforeement  nia-  ; 
chinery  through  military  f)ower  if  ; 
necessary.  “If  we  can  constitutionalize  ^ 
the  responsibilities  and  })owers  of  na-  j 
tions."’  he  concluded,  “we  can  remove  | 
the  cause  <*f  conflicts  and  thus  expect  f 
a  safer,  more  })eaceful  world."’  | 

“Nobody  ever  created  jobs  quicker  I 
or  better  than  customers."’  (lolonel  [ 
Alexander  R.  Heron,  ('alifornia  state  f 
director  of  reconstruction  and  re-eni- 
ployment  t(»ld  the  San  Francisect  group  | 
at  lunch.  Speaking  on  ("alifornia's  f 
postwar  industrial  future,  he  said  that  [ 
the  40%  increase  in  production  which  [ 
must  be  accomplished  to  create  60, •  { 
000.000  jobs  must  come  about  from  ^ 
awakening  public  demand  for  a  higher  t 
standard  of  living.  California’s  post- : 
war  })roblem  will  be  complicated  by 
1^2  niillion  returning  veterans.  ‘f0% 
of  whom  never  had  jobs  and  another 
1  (2  niillion  in-migrant  war  workers,  all 

Comsfock  Henderson 
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Wartime  Conference 

groups  in  both  north  and  south  meet  to 
future  selling  trends  facing  the  industry 


Grunsicy  Borda  Baugh 


but  22*  i  of  w  hom  are  expected  to  re¬ 
main.  Release  of  the  dammed  up  ))ur- 
chasing  power  hy  awakening  a  jnihlic 
demand  for  more  and  better  goods  and 
services  will  add  to  the  job  pool.  In 
addition,  there  is  a  backlog  of  4’/2  bil¬ 
lion  of  public  works  for  release  over  a 
five-year  period  to  cushion  reconver¬ 
sion  in  California,  he  declared. 

The  oflicial  annual  meeting  of  the 
association  was  held  at  the  Los  Angeles 
session,  although  President  fiance  H. 
Cleland  gave  a  good  humored  brief 
“president’s  report*’  at  each  meeting, 
the  ollicial  re|)ort.  he  announced,  ap¬ 
pearing  in  the  June  issue  of  Kf.kc- 
TRIC4L  Wkst.  In  his  informal  remarks, 
he  touched  on  the  two  major  projects 
of  his  administration,  the  booklet.  You 
and  Joe  and  His  Job,  published  and 
circulated  on  behalf  of  definite  plan¬ 
ning  for  the  reabsor})tion  of  the  return¬ 
ing  veterans,  and  his  endeavor  to  get 
managements  to  have  more  of  the 
junior  executives  of  their  organizations 
participate  in  the  association’s  work  as 
a  training  ground  for  their  future  re- 
si)onsil)ilities. 

Victor  Hartley,  managing  direct»»r, 
gave  a  report  of  the  association’s  ac¬ 
tivities  and  committee  work  through¬ 
out  the  year,  ( most  of  which  has  been 
reported  monthly  on  the  Panorama 
page  in  each  Electrical  West  and  in 
articles  about  siiecific  projects.  I  He 
told  of  membership  increases  both  in 
companies  and  in  individuals  to  make 
a  total  of  lf)3  companies  and  2.060 
members.  He  reviewe<l  accomplish¬ 
ments  of  the  code  and  ordinance,  ade¬ 
quate  wiring  (with  its  .5.5  Home  Plan¬ 
ning  Institutes  attended  by  lOO.tMK) 
people  last  year)  highway  lighting,  in¬ 
dustrial  power  handbook,  ))lanning. 
and  fluorescent  lighting  committees. 

Col.  Heron  Hartley 


Quoting  Morris  Pen¬ 
dleton,  president  of 
Plomb  iool  Co.,  he 
said.  “Associations 
accomplish  those 
things  which  most 
people  think  just 
happen.” 

Inaugurating  Ken¬ 
neth  Ryals,  Stone 
Ryals  Electric  &  Mfg.  Co.,  San  Eran- 
cisco,  as  the  new  president  of  PCEA, 
(deland  also  introduced  the  newlv 
elected  directors.  Richard  Arbogast, 
Newbery  Electric  Corp.,  Los  Angeles; 
A.  I).  Rrown,  Allis-Chalmers  Mfg.  (d>.. 
Los  Angeles;  Albert  (’age,  California 
Electric  Power  (d)..  Riverside;  1).  E. 
Harris,  (General  Electric  Supply  (]orp. ; 
W.  (d  Mulleiuhtre,  Southern  (California 
Edison  (Co.;  M.  (C.  Sanders,  Central 
Arizona  Light  ii.  Power  (Co..  Phoenix; 
I).  1).  Smalley.  Pacific  (Cas  and  Elec¬ 
tric  (Co.;  G.  (C.  Jenney,  Electrical 
We.st;  and  E.  A.  'fracy.  Sierra  Pacific- 
Power  (Co. 

President-elect  Ryals  responded  by 
saying  he  considered  the  honor  one  in 
recognition  of  the  contracting  branch 
of  the  industry  and  said  he  would  work 
for  more  particijiation  by  that  branch 
in  the  affairs  of  the  association  in  his 
year  of  office.  He  presented  a  scroll  to 
retiring  president  Cleland. 

Ihe  head  table,  at  both  luncheons, 
was  filled  bv  past  presidents  of  the 
association  and  those  whom  President 
Cleland  said  “want  to  be  president 
some  day,”  the  chairmen  and  vice- 
chairmen  of  the  Administrative  Serv¬ 
ices.  Business  Development  and  Oper¬ 
ating-Economics  sections.  Thanks  were 
extended  them  and  their  committees  for 
the  jirograms  at  these  tabloid  confer¬ 
ences  and  for  work  during  the  year. 

What  was  done  at  each  of  the  section 
sessions  is  reported  concisely  in  the  fol¬ 
lowing  pages.  It  would  be  difficult  to 
single  out  any  particular  item  from  the 
agenda  of  each  section  meeting  in 
either  citv  and  hold  it  uf)  as  more  out¬ 
standing  than  others.  I'he  guidance 
committees  of  each  section  endeavt)red 
to  present  subjects  or  suggest  discus¬ 
sion  topics  which  were  m(»st  |)ertinent 
to  the  times  and  to  the  immediate  fu¬ 
ture.  Reflected  in  the  talks  and  dis¬ 
courses  in  forum  sessions  were  the  con¬ 
cerns  brought  about  immediatelv  be¬ 
cause  of  the  changes  in  the  war  situa¬ 
tion  and  the  more  hopeful  prospect  <»f 
peace  with  one  war  over  and  the  other 
in  its  hard  slugging  stages. 


Business  Development 

1//7o  Cain,  Chairman 
Coast  Counties  Cas  ^  Electric  Co. 
Santa  Cruz 

H.  C.  Rice,  y  ice-chairman 
Southern  California  Edison  Co.  Ltd. 

Los  Angeles 

INSTEAD  of  crowding  the  one  avail¬ 
able  day  with  too  much  program 
either  for  the  audience  to  absorb  or 
the  speakers  to  cram  into  a  tt)o  brief 
time,  the  Business  Develo|)ment  pro¬ 
grams  at  both  the  Los  Angeles  and  San 
Erancisco  conferences  were  identical 
and  there  were  only  two  items  on  the 
morning  and  two  the  afternoon  ses¬ 
sion.  While  the  limited  program  did 
not  cover  the  entire  field  of  business 
flevelopment  in  the  industry,  it  did  pro¬ 
vide  a  better  digestibility  for  what  was 
presented  in  the  wartime  briefed  pro¬ 
gram.  Appliances,  agricultural  and  in¬ 
dustrial  power,  and  commercial  light¬ 
ing  were  conspicuously  absent,  except 
as  touched  upon  by  the  over-all  sweep 
of  matters  being  developed  by  Edison 
P.lectric  Institute  and  described  by  C.  E. 
(ireenwood,  its  commercial  director. 

Last  minute  changes  were  necessi¬ 
tated,  too,  on  the  air  conditioning 
topic,  when  A.  H.  Schanuel  could  not 
represent  the  Indoor  Climate  Institute 

Dr.  Graham 
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on  the  topic,  Promotinf^  )  ear-Round 
W eather  Control.  I  n  some  respects,  the 
substitution  was  liiore  attuned  to  loc^l 
conditions  because,  after  the  readin<r 
of  a  paper  from  f’aul  Zimmerman, 
president  of  ICl.  a  panel  of  local  air 
conditioning  experts  talked  of  the  par¬ 
ticular  problems  to  be  met  in  the  re¬ 
gions  represented  by  the  two  confer¬ 
ences. 

Marv  Webber  of  Nela  Park  gave  one 
of  the  mo.st  stimulating  talks  on  the 
potentialities  of  home  lighting  that  has 
been  heard  in  years.  Dr.  I).  K.  Tressler, 

I  frozen  food  exjjert.  gave  an  authorita¬ 
tive  analvsis  of  this  much  hojK'd  for 
future  market  for  home  freezing  equip¬ 
ment. 

Sharing  the  responsibilit\  for  the 
conduct  of  the  meetings  were  I).  H. 
Wheel(»ck.  California  Kle<tric  Corp.. 


thor  of  the  article  on  the  heat  pump  in 
the  May  issue  of  Klkctrical  W  est)  ; 
Leo  Hungerford.  sales  engineer.  I  tility 
Appliance  Corp.:  James  Shea,  sales 
maiiager.  (.arrier  C.orp. ;  and  Maron 
Kennedv.  chief  engineer.  \  ork  Ice  Ma¬ 
chine  Co. 

Zimmerman  reviewed  the  historv  of 
electricity  usage,  ending  by  telling  of 
its  latest  api)lication  to  the  creating  of 
comfort  by  air  conditioning.  Through¬ 
out  America  the  manufacturers  of 
prime  heating  cooling  and  air  condi¬ 
tioning  equipment  are  carrying  *)n  in¬ 
tensive  research,  he  said,  assisted  bv 
many  scientific  institutions.  .Now  it  is 
time,  he  went  on.  to  crvstalize  the  find¬ 
ings  and  develo|)  an  approach  to  the 
trade  and  the  public  through  the  spon¬ 
sorship  of  an  independent  clearing¬ 
house  such  as  the  Indoor  (dimate  lu¬ 


be  truly  called  "the  fourth  dimension 
of  living." 

A  symposium  <ni  air  conditioning 
followed  the  Zimmerman  paper  and 
was  participated  in  by  Leo  Hungerford. 
I  tility  Appliance  Corp.:  Frank  Jor¬ 
dan.  Westinghouse  Electric  C.orp.,  and 
Maron  K.enned\.  ^  ork  Ice  Machiner\ 
Co.  \  fourth  member  of  the  jianel. 
James  Shay.  Carrier  Lngineering  C.orp,. 
was  unable  to  be  present  because  of  ill. 
ness.  Howard  Douglas.  Southern  C.ali- 
fornia  Kdison  (at.,  presideil  at  the  dis¬ 
cussion. 

Kmphasis  was  place*!  upon  the  need 
for  promoting  home  air  conditioning 
with  architects  designing  upper  priced 
Intmes.  Air  conditioning  to  architects 
ttf  commercial  structures  is  a  familiar 
subject,  but  there  is  a  great  need  for 
educating  residential  architects  to  the 


Air  conditioning  symposium  at  Los  Angeles,  with  M. 
Kennedy,  L.  Hungerford,  Frank  Jordan  and  H.  Douglas 


Mary  Webber  closed  with  a  spectacle  in  light,  showing 
the  255  lamps  for  the  home,  making  an  I  H/2-kw.  load 


and  F..  W  .  Meise,  San  Diego  (ias  \ 
Electric  Co.,  at  the  Los  Angeles  meet¬ 
ing,  and  at  the  San  Francisco  meeting 
the  s|)eakers  were  introduced  by  Frank 
Jordan.  Westinghouse  Electric  Corp,: 
B.  M.  T  assie.  (General  Electric  (a).: 
Marguerite  Fenner.  I’acilic  (ias  and 
Electric  ('o..  and  R.  I\.  Fisher.  Pacific 
Gas  and  FJectric  Co. 

Changes  in  the  organization  of  the 
Indoor  (Jimate  Institute  caused  last 
minute  changes  in  the  portion  of  the 
program  ascribed  to  it.  R.  J.  Mealey, 
.Air-Temp  Division  of  Chrysler  Corp.. 
presented  a  paper  prepared  by  Paul 
B.  Zimmerman,  president  of  the  IC.L 
at  the  San  Francisco  meeting,  while 
A  ictor  Hartley,  managing  director. 
PCEA.  read  it  to  the  Los  Angeles  con¬ 
ference. 

In  the  latter,  following  the  presenta¬ 
tion  of  Zimmerman's  pafier,  a  panel  of 
air  condili(»ning  experts  took  over  to 
answer  questions  relating  to  the  sub¬ 
ject.  particularly  the  place  of  reverse 
cycle  or  the  heat  pump  in  the  future  air 
conditioning  picture.  On  this  panel 
w’ere  F  rank  Jordan.  W^estinghouse,  (  au- 


stitute.  He  advocated  full  ulilitv  com¬ 
mercial  department  support,  similar 
to  that  |)revi(»uslv  gi\en  to  other  elec¬ 
trical  usages.  Air  conditioning,  he 
pointed  out.  will  add  fr<»m  2.50  t(t  2.000 
kwh,  per  seasoti  to  the  individual  resi¬ 
dential  load. 

To  do  justice  to  the  possibilities,  he 
continued,  the  industry  will  need 
traine<l  men  and  coordinated  selling 
effort.  Local  cha[)ters  of  the  K'l.  made 
lip  of  manufacturers,  contractors,  deal¬ 
ers  and  utilities,  will  bridge  the  period 
between  the  introductory  stage  and 
that  of  the  public  demand  by  carrying 
air  conditioning  through  its  acceptance 
period.  J  he  introductory  period  is 
over,  he  said,  and  the  industry  is  en¬ 
tering  the  period  of  creation  of  full 
acceptance,  a  period  of  15  years  per¬ 
haps.  To  carry  through  that  period  it 
will  be  necessary  to  enqiloy  the  same 
sales  methods  found  so  successful  in 
introducing  the  refrigerator,  range  and 
other  appliances. 

By  mass  production  methods,  he 
promised,  air  conditioning  can  be 
brought  within  the  reach  of  all.  It  can 


benefits  and  means  of  home  air  con¬ 
ditioning.  Suggestions  were  made  to 
achie\e  this  result. 

Because  of  simplicity  and  low  cost, 
evaporative  cooling  will  continue  to  be 
promoted  for  lower  priced  homes.  An 
educational  program  to  stimulate  addi¬ 
tional  activity  on  the  part  of  dealers 
in  this  t\p(‘  of  e(|uipment  will  be  car¬ 
ried  out  bv  varitnis  members  of  the 
industry. 

fhe  heat  |)ump  type  of  reverse  cycle 
air  conditioning  was  discussed.  It  was 
stated  as  most  practical  where  the  out¬ 
side  air  temperature  does  not  drop  be¬ 
low  50°;  then  outside  air  can  be  used 
as  a  source  of  heat.  In  other  cases, 
wafer  can  be  used  as  a  supplemental 
source  of  heat,  fhe  initial  cost  and  cost 
of  operati(»n  comjiares  favorably  with 
convention  type  of  cooling  or  heating 
systems.  However,  each  job  has  been 
tailor  made.  Reverse  cycle  air  condi¬ 
tioning  is  desirable  from  a  utility  com¬ 
pany  point  of  view,  for  it  raises  the 
power  factor  of  ordinary  electric  heat¬ 
ing  load  from  6%  or  c  to  as  much 
a«  in  some  cases. 
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Dr.  Doiiiild  K.  Iioslcr.  «tiu*  <»f  the 
{(•remost  resfarch  scientists  in  frozen 
foods,  told  l»otli  nieetiiifis  not  oidy  the 
histor\.  lint  the  ad\ anet'inent.  the  se<*|)e 
and  tile  future  of  the  home  freezing 
(,{  foods. 

Before  the  war.  he  said,  there  had 
Iren  ahout  froziMi  food  locker 

plants  in  the  I  nited  States  and  now 
there  are  T*. ()()(•  and  o\ei  2.00(1.001) 
families  make  use  cd  their  facilities.  As 
bip  an  ad\anee  as  this  re|uesents.  he 
went  on  to  sa\.  the  locker  plant  lacks 
the  <  (in\ (‘nienee  of  a  home  freezer. 
With  it  the  housewile  can  |»reseive  and 
fonser\e  perishahle  foo  (Is  that  other¬ 
wise  would  spoil.  Ireezinp  is  simpler 
and  faster  than  eanninp:.  and  frozen 
foods  retain  more  of  the  taste  and  ap- 
fiearanee  of  fresh  jiroduets. 

Befon*  the  war  freezer  eahinets  did 
not  sell  very  rapidly  heeause  they  were 
too  new  and  heeause  women  did  not 
know  hov\  to  prepare  foods  for  freez¬ 
ing.  Since  the  war  nianv  (dd  ice  cream 
eahinets  hav«‘  heen  converted  to  freez¬ 
ers  hut  seldom  provide  low  enough 
temperatures  continuously  nor  low 
en(»ugh  for  (juiek  freezing. 

.'spoilage  derives  from  three  sources: 
1.  micro-organism,  such  as  veasts. 
molds  and  Bacteria;  2.  chemical  ac¬ 
tion;  d.  enz\  mie  action.  \\  Idle  at  1.5°K. 
micro-organisms  cannot  multiply,  some 
chemical  and  enz\mie  action  continues 
which  does  not  at  lower  temperatures. 
Hence  the  n(*ed  for  ecpiipment  that  can 
provide  continuous  low  temperatures. 

Dr.  I  ressler  then  t<dd  what  foods  can 
and  what  eanmit  he  frozen  satisfaetor- 
ilv.  Freezing  wilts  certain  \egetahles. 
su(  h  as  l(“ttuee.  celery  and  greens  and 
some  fruits.  Others  it  preserve's  ver\ 
satisfaetorilv.  Fruit  juices,  nn'ats.  |)oul- 
tr\.  fish.  I'ggs  and  elu't'se.  he  listed  as 
capahh'  of  h(*ing  frozen  and  pr(*served 
for  long  periods.  He  also  discussed  the 
pro|)er  preparation  of  foods  for  fre'cz- 
ing.  an  important  factor  lor  success. 

It  has  h('«'n  estimated  that  ld2  man¬ 
ufacturers  will  make  food  fn'czing  eah¬ 
inets  and  manv  refrigerators  will  he 
eipiipped  with  food  freezing  ((unpart- 
ment>  and  sell  for  ahout  the  same  as 
a  refriiicr atoi  does. 

■'In  fac  t.  "  Dr.  Tressler  com  hided 
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prophetically-  "the  person  who  raises 
his  own  foods.  ( fruits,  vegetables, 
meats  and  poultry )  and  freezes  these 
in  his  own  home  fn'ezer  should  make 
sufficient  savings  in  a  year  or  twn  to 
pa\  the  cost  of  the  freezer.  F  urther,  he 
will  live  Better  than  he  ever  did  Before 
.  .  .  TIk'  home  freezer  will  make  main 
luxuries  eommonplaee  on  the  table  of 
the  working  man.” 

In  presenting  a  wlndly  fresh  view¬ 
point  on  .VcM-  Trends  in  Home  Li^ht- 
in^  Mary  Webber,  home  lighting 
specialist.  Lam|)  Department.  (General 
Fleetrie  (]o..  (’.leveland.  addressed  both 
eoiiferenees.  giving  essentiallv  the  same 
talk  at  each.  In  the  course  of  her  (di- 
s('r\ant  and  feminine  views  on  lighting 
she  declared: 

“With  the  dawning  of  the  first  light 
of  peaei'  comes  the  urge  to  build  again, 
after  vears  of  war  devastation.  Ihe  re- 
sponsibilitv  of  the  electrical  industr\ 
is  courageous.  int»'lligent  leadership  in 
the  re-(*stablishment  of  peacetime  liv¬ 
ing.  Our  goal  is  to  offer  more  and  more 
families  a  lighting  system  tailored  to 
plnsieal  needs,  hodilv  comfort  and 
('motional  satisfaction. 

“dliere  is  a  nt'ed  for  a  broader  view¬ 
point.  a  wider  planning  in  this  acti\- 
ity.  as  well  as  foresight  to  take  advan¬ 
tage  of  factors  arising  out  of  the  war 
to  effect  a  gn'ater  understanding  of  the 
lighting  field. 

“We  should  (piestion  ouix'lves  — 
have  we  stimulati'd  the  homemaker  in 
th('  part  good  lighting  plavs  in  good 
livingy  lla\e  we  eoiivineed  her  that 
good  lighting  has  such  an  essential 
part  ill  her  famih's  well  being  that  she 
will  change  her  lighting  habits?  Have 
we  faced  that  fact  that  home  lighting 
is  not  a  simple  problem  but  is  a  com¬ 
plex  one?  Ha\e  we  used  enough  the 
fact  that  demonstration  is  eoinineing? 
Have  we  thought  more  in  terms  of 
things  than  the  objective  of  what  these 
things  achie\e? 

“Manv  pi'ople  in  the  industr\  do  not 
know  what  Better  Light-  Better  Sishl 
means.  It  might  be  preferable  to  re¬ 


verse  the  terms  and  make  it  Better  Sight 
— Better  Light,  for  that  is  the  way  pro¬ 
motion  should  be  carried  on.” 

I  sing  charts  and  color  slides,  these 
main  points  were  made  in  her  spirited 
talk : 

1.  “WV  are  getting  a  better  coiu'ept 
of  our  lighting  objectives.  2.  We  have 
a  more  light-conscious  homemaker.  3. 
Lighting  is  becoming  more  and  more 
important  in  the  modern  architectural 
trend.  Is  a  home  going  to  he  as  service¬ 
able  at  night  as  it  is  in  the  davlight 
hours?  W'ork  with  architects  should  be 
continued.  4.  House  building  program 

-  work  with  builders  is  nt'eded  to 
bring  good  lighting  and  wiring  to 
lower  cost  sources.  .3.  New  light  sources 
are  available  for  new  stvling.” 

Touching  upon  the  General  Electric 
new  program  called  “Moving  the  Sun 
Indoors.  "  she  showed  that  it  seeks  to 
bring  a  fresher,  more  cheerful  environ¬ 
ment.  flexibility  of  lighting,  the  kind  of 
lighting  eyes  evolved  for  seeing  in  sun¬ 
light  need. 

Attractive  slides  showed  the  lighting 
(h'tails  of  a  home  lighted  according  to 
the  principles  of  moving  the  sun  in¬ 
doors.  \  large  rejiroduction  of  a  home 
was  shown  to  illustrate  that  2.5.5  single 
lanifis  were  used  in  the  Sunshine  Home, 
which  has  a  connected  load  of  11)4  kw'. 

“Sell.  .Sell.  Sell."  was  added  to  Pn'si- 
(h'lit  Trumarrs  admonition  to  the  na¬ 
tion  b\  G.  K.  Greenwood,  commercial 
director.  Edison  Electric  Institute,  in 
talks  present('d  before  both  the  Los 
Angeli's  and  San  Francisco  meetings. 
I’|•('si(lent  rruman  has  asked  that  everv- 
oiie  “work.  work,  work."  (ireenwood 
indicated  that  in  the  period  of  rec'on- 
\ersioii  the  electrical  industrv  must 
sell.  sell.  sell,  for  the  very  prosperity 
of  the  country  depends  upon  distribu¬ 
tion  of  the  potential  production,  and 
distribution  depends  upon  selling. 

riiat  the  public  will  not  flock  into 
the  dealers'  stores  unsolicited,  bringing 
their  accumulated  war  bonds  to  buy 
what  lhe\  have  indicated  in  ipiestion- 
naires  as  their  desires.  Greenwood 
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pointed  out  that  43%  of  the  accumu¬ 
lated  sa\ings  were  in  the  possession  of 
but  9%  of  the  total  families.  “In  most 
places  in  these  United  States,”  he  drew 
from  these  figures,  “there  must  he  a 
new  crop  of  salespeople  developed  and 
my  observations  assure  me  that  we 
must  ‘sell  selling’  as  a  livelihood  be¬ 
fore  such  quotas  can  be  filled.” 

Reviewing  promotional  techniques 
used  by  the  EEI  in  cooperation  with 
other  branches  of  the  industrv  in  the 
past  to  bring  successful  results  from 
the  Electric  Refrigeration  Bureau, 
Modern  Kitchen  Bureau,  Better  Light 
— Better  Sight  Bureau.  National  Ade¬ 
quate  Wiring  Bureau.  Electric  Water 
Svstems  Council.  Greenwood  then  told 
of  future  activities  in  these  fields  now- 
being  })lanned,  and  added  that  similar 
activity  will  be  carried  on  bv  the  In¬ 
door  Climate  Institute  and  possibly  a 
Farm  Electrification  organization.  A 
joint  committee  is  now  at  work  on  a 
program  to  promote  f.lectrical  Living 
after  the  war. 

Greenwood  also  directed  attention 
to  the  competitions  which  the  electrical 
industry  as  an  industrv  will  have  to 
meet  from  other  industries  in  postwar 
selling.  The  “coming  contest  of  fuels” 
he  said,  would  not  be  limited  to  the 
“Roman  Riders.”  the  utilities  selling 
both  gas  and  electricity.  The  liquid 
petroleum  industrv,  he  indicated  from 
statistical  data,  will  challenge  both  eas 
and  electric  utility  companies  for  the 
domestic  and  commercial  business. 
Tied  in  with  gasoline  service  stations 
as  outlets,  the  liquid  petroleum  indus¬ 
try  is  girding  itself  for  a  major  contest 
with  other  suppliers  of  home  service. 

Covering  the  wide  scope  of  activities 
in  which  commercial  committees  of 
EEI  are  now  busy  preparing  helpful 
material.  Greenw'ood  did  not  have  an 
opportunity  to  go  into  much  detail, 
except  during  the  question  period  fol¬ 
lowing  his  talk.  Besides  continuation 
of  the  previous  programs,  he  men¬ 
tioned  the  proposed  Electrical  Living 
program,  one  on  competitive  fuels, 
work  with  prefabricators  of  homes  for 
adequate  wiring,  revision  of  the  Hand¬ 
book  of  Interior  W'iring  Design,  a 
potential  program  for  rewiring  of  com¬ 
mercial  buildings,  a  new  alt  Disney 
film  on  Better  Light  -Better  Sight, 
soon  to  be  released,  sound  slide  films 
on  home  lighting,  a  school  lighting 
manual,  farm  electrification  work,  a 
new  running  water  program,  assistance 
in  formulating  standards  f<»r  residen¬ 
tial  lamps  and  fixtures,  water  heater 
standardization,  germicidal  lamp  in¬ 
stallation  data,  a  commercial  cooking 
promotion  and  Indoor  Climate  promo¬ 
tion. 

The  hazard  <if  losing  half  of  the 
commercial  lighting  load  if  fluorescent 
replacement  of  incandescent  merely 
seeks  equivalent  lighting  levels,  he 


said,  proposed  a  challenge  to  the  light¬ 
ing  salesmen  to  lift  lighting  levels  to 
more  than  twice  present  ones.  Revenue 
building  must  replace  load  building  in 
this  category,  he  declared. 

The  power  sales  manual,  he  said, 
would  continue  to  be  built  into  an 
effective  selling  tool.  He  also  described 
new  selling  courses  being  prepared  by 
EEI  for  each  of  the  classes  of  load. 

He  described  the  trade  conferences 
which  have  resulted  in  the  publishing 
by  EEI  of  its  Suggested  Appliance  Mer¬ 
chandising  Principles  to  guide  utilities 
in  formulating  coo|)erative  merchan¬ 
dising  policies  with  dealers.  (These 
principles  were  endorsed  by  the  PCEA 
Board  of  Directors  at  its  meeting  sub¬ 
sequent  to  the  Los  Angeles  conference 
and  will  be  published  in  full  in  the 
next  issue  of  Electrical  West.  ) 
Quoting  L.  J.  f  eidon.  chairman  of 
the  national  employment  committee  of 
the  American  Legion.  Greenwood  con¬ 
cluded  his  informative  discourse  on 
the  extensive  program  of  Ef]I  by  say¬ 
ing.  “Purchasing  power  becomes  a 
market  only  when  it  is  activated  by 
selling.” 

Operating  Economics 

E.  W.  Morris.  Chairman 
W estinghouse  Electric  Corp. 

Los  Angeles 

C.  E.  Baugh.  Vice-chairman 
Pacific  Gas  ami  Electric  Co. 

San  Erancisco 

An  unusually  meaty  technical  pro- 
.  gram  was  presented  before  the 
one-day  conferences  of  the  Operating 
Economics  Section  both  north  and 
south.  Description  of  a  new  system  of 
armor  rod  reinforcement,  discussion  of 
scale  removal,  a  new  type  air  circuit 
breaker,  economics  of  distribution,  job 
evaluation,  electric  fish  screens  and  pos¬ 
sibilities  of  the  helicopter  in  postwar 
transportation,  high-lighted  the  pro¬ 
gram.  A  color  nn)tion  picture  of  a  new 
airfdane  developed  by  the  Bell  Aircraft 
Co.  suggested  use  of  such  a  plane  as 
a  transportation  tool,  both  for  locating 
and  for  handling  trouble  on  remote 
sections  of  a  utility  system. 

A  system  of  perforated  armor  rods 
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for  reinforcement  of  transmission  line 
conductors  at  insulator  supports  was 
described  by  T.  Peterson,  American 
Steel  &  Wire  Co.  Round  or  shaped 
wires  or  strips  are  pre-formed  into 
“open”  helices  having  uniform  pitch 
length  approximately  twelve  to  four¬ 
teen  times  the  diameter  of  the  conduc¬ 
tor  and  having  an  inside  diameter 
slightly  less  than  the  outside  diameter 
of  the  conductor  to  insure  a  snug  fit. 
An  individual  pre-formed  armor  rod  is 
held  against  the  conductor  and  then, 
with  a  simple  rotation  of  the  ends,  is 
applied  to  cover  a  portion  of  the  con¬ 
ductor.  By  proper  choice  of  the  num¬ 
ber  of  rods,  pitch  angle,  and  the  like, 
a  complete  covering  may  be  developed 
over  the  conductor.  The  rods  may  be 
staggered  along  the  length  of  the  line 
to  provide  “graded”  flexibility  at  the 
suspension  clamps,  dead-ends,  or  in¬ 
sulator  ties.  No  clips  are  used  to  hold 
the  rods  on  the  conductor.  Galvanized 
spring  steel,  aluminum  alloy,  hard- 
drawn  copper,  and  bronze  have  been 
used  in  the  production  of  these  rein¬ 
forcements.  Although  the  most  general 
application  is  at  insulators  and  dead¬ 
end  clamps,  the  reinforcements  may  be 
aj)plied  at  mid-sections  for  effecting 
line  repairs. 

Almost  any  of  the  conventional 
methods  of  clanqiing  or  tieing  may  be 
combined  with  this  system  of  conduc¬ 
tor  reinforcement.  However,  extended 
testing  of  some  special  “multiple  wire” 
ties  indicates  that  these  are  extremely 
effective  and  relatively  inexpensive  and 
easy  to  install.  Techniques  have  been 
worked  out  which  will  allow  applica¬ 
tion  and  removal  of  these  ties  w  ith  hot¬ 
line  e(|uipment. 

According  to  Peterson,  these  new 
perforated  armor  rod  reinforcements 
overcome  the  shortcomings  of  other 
methods  of  reinforcing  and  may  be  in¬ 
stalled  in  a  short  time  and  without  spe¬ 
cial  tools,  even  by  the  inexfierienced. 
and  rather  si  tuple  techniques  have  been 
developed  to  allow  live  line  apjdication. 

Scale  Kcmoval 

How  acid  base  solvents  are  saving 
time  and  labor  in  removing  scale  from 
heat  exchange  equipment  such  as 
boilers,  condensers  and  evaporators 
was  described  by  Ward  B.  Tennis,  In¬ 
ternational  Cementers,  Inc.,  Los  An¬ 
geles.  The  inhibited  acid  method  of 
treatment,  he  reported,  was  initially 
perfected  by  Dow  for  use  in  the  oil 
fields.  It  has  been  so  successful  that  it 
is  being  widely  employed  in  other  in¬ 
dustries  w  here  scale  is  a  problem.  Dur¬ 
ing  1944  some  1,500  treatments  were 
made  on  all  classes  of  heat  exchange 
equipment  of  which  40%  were  boilers 
and  30%  condensers. 

The  treatment  is  performed  by  a 
service  agency  which  is  equipped  with 
the  necessary  pumps  and  tank  trucks 
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for  fiijuling  tlie  itihihilod  acids.  In  a 
normal  f)r»»(  ediirc.  a  sample  of  the  scale 
to  he  removed  is  obtained  together 
with  inf(»rmation  on  its  thickness  and 
the  characteristics  and  tyj)e  of  ecjuip- 
nient  to  he  treated.  Lahoratorv  tests 
are  llum  conducted  to  determine  tl>e 
kind.  i|uantit\  and  tem|)erature  of  the 
solvent  to  he  used.  W  ith  this  informa¬ 
tion  a  hehl  layout  for  the  treatment  is 
set  up  and  an  estimate  of  cost  suh- 
niifted.  Proper  field  preparation  such 
as  laying  necessarv  steam  and  water 
lines  and  having  the  e(|uipment  itself 
at  the  proper  temj)erature  cuts  down 
treatment  time. 

Treatment  itself  consists  of  ])umping 
acid  of  proper  strength  and  tempera¬ 
ture  into  the  e<]uipment  and  then  per¬ 
mitting  the  scale  to  dissolve  either 
through  soaking  or  circulation.  This 
may  recpiire  from  2  to  8  hours  depend¬ 
ing  upon  the  character  (»f  the  scale. 
After  draining  and  washing,  the  etpiip- 
ment  is  ready  for  service.  Proper  vent¬ 
ing  is  important  since  explosive  gases 
are  released  during  the  treatment. 
Hydrochloric  acid  is  usually  used  al¬ 
though  the  number  of  inhibitors  ranges 
into  the  thousands. 

Before  and  after  cleaning  pictures 
and  slides  showing  the  types  of  equip¬ 
ment  used  illustrated  the  talk. 

Air  Breakers 

After  tracing  the  history  of  the  de¬ 
ion  circuit  breaker  introduced  nearly 
twenty  years  agt),  A.  W.  Hill,  Vi  esting- 
house  Electric  Corp.,  described  a  newer 
type  of  indoor  air  circuit  breaker  in 
the  15-  to  8T..5-kv.  range  with  interrupt¬ 
ing  capacities  from  500,000  up  to  and 
including  2.500,000  kva.  'I  hese  break¬ 
ers  are  the  type  (]A  compressed  air 
breakers  using  air  from  a  common 
source  at  150  p.s.i.  for  closing  and 
opening  the  breaker  and  also  for  extin- 
giii'hing  the  arc. 

d  his  breaker  employs  a  streamline 
mo\ement  of  air  from  the  local  reser¬ 
voir  at  floor  level  up  through  a  blast 
valve  for  each  phase  of  the  breaker 
and  then  through  the  blast  tube  to  the 
bottom  of  the  interrupting  chamber 
where  the  arcing  contacts  draw'  out  of 
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the  stationary  fingers  as  the  breaker  is 
tripp(“d.  W  here  higher  kva.  duty  is  in¬ 
volved,  a  condensing  chamber  and  muf¬ 
fler  are  added  to  the  top  of  the  inter¬ 
rupting  chamber  and  the  entire  struc¬ 
ture  can  be  located  in  the  middle  en¬ 
closed  structure  for  indoor  application. 
In  many  instances,  this  breaker  has  re- 
[)laced  oil  breakers  for  this  type  of 
dul\. 

Eompressed  air  can  also  be  used  to 
operate  the  con\entionaI  outdoor  oil 
circuit  breaker.  In  this  case,  a  sheet 
metal  housing  on  the  end  of  the  break¬ 
er  encloses  riot  oidy  the  operating  pis¬ 
ton.  control  valves  and  regulating 
e(pnpment.  but  also  a  reservoir  pre¬ 
charged  t(»  a  capacity  suitable  for  at 
least  five  breaker  operations.  The  ad¬ 
vantage  of  the  jmeumatic  operating 
mechanism  for  oil  circuit  breakers  is 
two-fold.  First,  the  current  required  to 
close  the  breaker  is  reduced  to  1  10th 
or  1  100th  that  required  in  the  sole¬ 
noid  and  second,  the  closing  time  is 
improved  considerably,  making  this  an 
important  factor  in  the  application  of 
these  breakers  to  modern  transmission 
systems.  More  than  half  the  high-volt¬ 
age  outdoor  oil  circuit  breakers  now 
being  built  are  e(|uipped  with  pneu¬ 
matic  mechanism,  he  stated. 

I)i!>tril»iilion  Eronumirs 

A  comprehensive  paper  on  distribu¬ 
tion  system  economics  for  light  load 
density  areas  was  presented  by  0.  B. 
Falls.  Jr..  General  Electric  Co.  A  meth¬ 
od  of  system  protection  known  as 
“fault  selective”  relaying  seems  to  hold 
great  promise,  in  fact,  has  already 
proven  its  worth,  he  said.  Fault  selec¬ 
tive  relaying  is  that  type  of  breaker 
relaying  which  provides  instantaneous 
first  opening  and  time-delay  successive 
openings  in  event  of  a  fault  on  the  feed¬ 
er.  The  object  is  to  render  the  feeder 
breaker  faster  than  anv  branch  circuit 
or  main  line  sectionalizing  fuse  so  that 
the  breaker  can  handle  all  non-persist¬ 
ent  faults  within  its  orbit,  even  those 
bevond  branch  or  section  fuses,  but  if 
a  fault  beyond  these  fuses  is  persistent, 
the  fuse  will  blow  before  the  feeder 
breaker  opens  a  second  time.  Since, 
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on  initial  tripping  the  total  clearing 
time  of  the  breaker  must  be  short 
enough  that  fuses  will  not  be  damaged, 
it  is  necessary  to  have  a  fast  circuit 
breaker.  A  modern  eight-cycle  breaker 
is  usually  satisfactory.  Allowing  one 
cycle  for  the  relaying  time,  the  eight- 
cycle  breaker  can  clear  the  circuit  in 
nine  cycles,  which  is  0.15  seconds. 
Time-overcurrent  characteristics  should 
be  “very  inverse”  rather  than  “in¬ 
verse”,  since  the  “very  inverse”  more 
closely  approaches  the  fuse  character¬ 
istics.  and  thereby  provides  more  flex¬ 
ibility  in  the  fuse  coordination  set-up. 

Voltage  regulation  of  feeders  was 
discussed  in  reference  to  loading  eco¬ 
nomics  of  long  feeders.  Charts  were 
presented  to  show  that  the  use  of  reg¬ 
ulators  can  allow  more  load  to  be  car- 
rif'd  with  relatively  small  added  invest¬ 
ment,  or  the  rebuilding  of  existing 
lines  or  building  new'  lines  can  be  de¬ 
layed  or  completely  eliminated.  The 
use  of  shunt  capacitors  can  likewise 
show  returns  far  in  excess  of  their 
initial  cost  of  installation  and  in  the 
end  it  was  shown  that  the  combination 
use  of  regulators  and  shunt  capacitors 
can  be  a  natural  team  to  work  together 
to  produce  over-all  benefits  consider¬ 
ably  in  excess  of  that  which  could  be 
obtained  if  these  two  types  of  equip¬ 
ment  were  used  separately. 

Job  Evaluation 

Developments  in  the  field  of  labor 
relations  which  make  job  evaluation 
important  to  public  utilities  were  re¬ 
viewed  by  H.  K,  Swenerton,  Consoli¬ 
dated  Vultee  Aircraft  Corp.  in  Los  An¬ 
geles,  and  by  James  P.  Walsh,  indus¬ 
trial  consultant,  at  San  Francisco.  Var¬ 
ious  evaluation  techniques  were  de¬ 
scribed  and  their  application  to  the 
utility  field  pointed  out. 

Five  reasons  were  cited  for  apply¬ 
ing  job  evaluation  to  employees:  (1) 
A  sound  program  improves  the  fore¬ 
man's  ability  to  handle  compensation 
questions,  which  are  the  most  difficult 
of  all  grievances.  (2)  Proper  job  clas¬ 
sification  and  evaluation  constitutes  a 
basic  incentive  plan.  (3)  The  plan  in¬ 
sures  uniformity;  it  establishes  the 
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“what"  and  '“win  "  for  am  given  pax 
rate.  (4)  It  sets  uj)  difTerentials  which 
make  studv  and  promotion  desirable 
for  the  em|)lovee.  < -5  I  It  sets  up  a  fae- 
tual  and  rational  basis  for  collective 
bargaining  and  handling  grievances. 

Th  ree  different  methods  of  evalua¬ 
tion  were  described.  Simplest  is  the 
key  job  ranking  plan  wherehv  all  tasks 
are  related  to  one  previously  sele«-ted 
common  base.  The  second  system. 
kr»own  as  the  "factor  of  comparison” 
plan,  assigns  values  to  the  mentality, 
skill,  responsibility,  mental  application, 
physical  appli(‘ation  and  working  con¬ 
ditions  for  each  job.  1  he  most  general¬ 
ly  used  |)lan  is  known  as  the  "weighted 
point  system”  whereby  the  degree  and 
XX eight  of  each  of  the  above  values  are 
determined  for  each  particular  cla.-^s  of 
j»)h  and  comparative  xvage  rates  estab¬ 
lished.  The  initial  ratings  are  i  hecked 
xxith  foremen,  corrected  and  then  are 
compared  to  competitive  figures  se¬ 
cured  through  a  communitx  survex  of 
similar  tasks  in  other  establishments. 

Elerlrir  Fish  Screen 

Working  principles  of  the  electric 
fish  screen  xxere  described  and  demon¬ 
strated  by  E.  H.  Hulse  and  H.  T.  Bur- 
kev  of  the  Electric  Fish  Screen  (^).  The 
electric  screen  keeps  fish  from  canals  <tr 
other  hydraulic  intakes  by  means  of  an 
electric  barrier  or  zone  of  projier  volt¬ 
age  and  frequency  xxhich  is  not  sufli- 
cientlx  poxxerful  to  shock  or  kill  the 
fish  but  xxbich  is  suflicientlx  uncom¬ 
fortable  to  divert  them. 

As  contrasted  to  the  usual  mechan¬ 
ical  t\|>e>  of  screen,  the  electric  device 
invoixes  no  cleaning  or  other  main¬ 
tenance.  Furthermore  it  conserves  ma¬ 
terial.  a  recent  installation  shoxving  a 
one  to  17  weight  differential  in  favor 
of  an  electric  screen  as  compared  to  a 
mechanical  one. 

The  electronic  circuit  actuating  the 
screen  enqiloxs  thxratrons.  the  num¬ 
ber  depending  upon  the  width,  depth 
and  xvater  velocitx  of  the  stream  and 
the  txpe  of  fish  [iresent.  \  series  of 
free  electrodes  is  suspended  in  the 
xvater  from  a  catenary  and  a  fixed  elec- 
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trode  is  fastened  to  the  bottom  of  the 
channel. 

Several  uses  have  Wen  develop.ed  for 
the  equipment  in  addition  to  keeping 
fish  out  of  canals  or  other  intakes  struc¬ 
tures  xxhere  they  ultimately'  xvould  he 
destroyed.  In  one  recent  installation, 
the  intake  to  condensing  equijmient 
xvas  screened  to  keep  out  small  fish 
xxhich  previously  xxere  pumped  in  and 
cooked  on  the  surface  of  tubes.  The 
screen  has  been  used  for  electric  sein¬ 
ing  and  also  for  channeling  fish  into  a 
path  xxhere  a  census  can  be  taken.  A 
suggested  use  not  yet  developed  xxould 
be  the  protection  of  bathers  from  such 
ilangerous  fish  as  sharks. 

Administrative  Services 

B  illiani  ilc  If  aanl.  ('.huinuau 
San  Diego  (ias  S:  Electric  Co. 

E.  I  .  \a\lor.  I  ire-chairman 

Pacific  Has  and  Electric  Co. 

WITH  its  five  distinct  groups,  the 
\dministialixe  Services  Section 
had  ilifferent  programs  in  each  confer¬ 
ence.  \l  Eos  \ngeles  se|)arate  meet¬ 
ings  xxere  held  of  the  Accounting 
(iroup.  under  J.  S.  Bordxxell.  (California 
Electric  (Corp..  as  sjionsor;  the  I’ur- 
chasing  and  Stores  (Croup,  xxith  .1.  K. 
I  hler.  .'Southern  (California  Edison,  as 
sponsor;  (Customer  Relations  (Croup, 
xxith  (C.  M.  (Campbell.  So.  (Calif.  Edison, 
as  sponsor,  and  (Credits  and  (Collections 
(Croup.  A.  E.  (Coile.  So.  (Calif.  Edison, 
as  sponsor.  I  he  latter  txxo  gntu|)s  met 
together  in  joint  session  in  the  late 
afternoon,  and  joined  the  IVrsoimel 
(Crouj).  xxith  K.  (C.  Kenvon.  So.  (Calif. 
Edison,  as  sponsor,  for  a  joint  meeting 
all  morning  and  to  hear  the  featured 
afternoon  speaker.  Kenneth  IE  Shaffer. 
Standard  Oil  (Co.  manager  of  industrial 
relations,  of  San  Francisco. 

In  the  San  Francisco  meeting,  hoxx- 
ever.  the  entire  section  met  jointly  in 
the  morning  sessimi  to  discuss  person¬ 
nel  problems,  under  \.  .1.  Noia.  Pacific 
(Cas  and  Electric,  as  sj)onsor.  continu¬ 
ing  in  joitit  session  to  hear  Otto  Hart- 
X  ig.  manager  of  industrial  relations. 
(Croxvn-/ellerbach  (Corp..  Portland,  the 
featured  speaker,  in  the  afternoon.  Eol- 
loxxing  that  the  Personnel  (Croup,  un¬ 
der  \oia.  c'ontinued  its  round-table  dis¬ 
cussion  of  personnel  department  <q)era- 
tions;  tbe  (Customer  Relations  (Croup, 
under  (Charles  (Crunskv.  (Coast  Coun¬ 
ties  (Cas  ix  Electric.  spons«>r.  and  the 
(Crcflits  and  (Collections  (Croup,  under 
1C.  r.  (Crick.  Pacific  (Cas  and  Electric. 
spons(»r.  joined  in  a  round-table  dis¬ 
cussion  of  their  <*w  n. 

Personnel  (iroitp  \\  henever  the  sub¬ 
ject  is  people,  the  discussion  is  lively. 
W  ith  such  vital  maiq)oxxer  subjects  be¬ 
fore  it  as  rehabilitation  of  returning 
veterans,  job  evaluation,  xxage  and  sal¬ 
ary  determination  and  training  and 
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education  of  emploxees.  tlu*  personnel 
meetings  in  Eos  Angeles  xxere  packed 
xxith  inter«*st.  pertinent  ami  impertinent 
discoursx*.  (piips.  and  sage  observa¬ 
tions  and  tnatix  xxere  present  to  take 
part.  As  Ktmvon  obs«*rxed  afterxxards. 
mt  decisions  xxere  reached,  but  everx- 
one  at  least  aired  bis  xiexxs  ami  manx 
no  doubt  carried  home  some  ideas  and 
possible  m'xx  metbtxis. 

It  was  generallx  felt  that  the  intm- 
duction  and  carrxing  on  of  job  analx- 
sis  and  exaluation  plans  sbould  b«‘  ac- 
conq)anit‘d  bx  full  publicity  ami  plentx 
of  (‘xplanation  to  tbe  emploxees.  The 
adxisabilitx  of  orientation  booklets  was 
discu>sed.  and  (Central  Arizona  s  San¬ 
ders  exen  said  his  company  xxas  pre¬ 
paring  a  mox  ie  to  help  tell  the  storx 
visuallx  to  ni'xx  enqxloxees.  Super¬ 
visory  training  and  folloxx-up  training 
to  hel|»  coor<linat(‘  the  enq)loxee  to  his 
job  xxere  talki'd  about  fr<‘elx.  .'samlers 
told  boxx  in  'inch  me**tings.  to  keep 
them  from  becoming  "school"  st'ssions. 
or  panels,  "when*  all  the  brain-i  are  at 
the  hea«l  table.”  it  xxas  better  to  mix 
the  people  all  up  ami  so  seating  xxas 
purposely  r(‘serxed  and  the  reserva- 
tiiuis  shuflled  to  mix  people  and  create 
Ix'tter  acquaintance 

\nother  complaint  made  xxas  that 
something  should  be  done  to  reduce  the 
titne  ami  the  numb*‘r  of  fortns  retpiired 
to  pul  nexx  p(‘ople  through  enqxlox  ment 
|»n  (cedu  re. 

W  ag«‘s.  naturally .  are  of  fir<t  con¬ 
cern  to  ex(‘rxotie.  W  ith  xxage  and  sal¬ 
ary  levels  frozen  and  costs  of  lixing 
and  income  lax  deductions  redm-ing  ' 
the  remaining  purchasing  |)oxxer.  util¬ 
ity  emploxees  xxere  all  said  to  be  di«- 
sati'ified  xxith  tludr  situatioti.  but  there 
s(MMned  to  b«‘  little  that  could  be  done 
to  alleviate  the  situation.  W.  (C.  Mul- 
lemlore.  president  of  Southern  (Califor¬ 
nia  Edison,  commented  briefly  oti  this 
(jiiestion.  saying  that  it  xxas  difficult 
for  utilities  to  compete  xxith  xxage  and 
salary  rates  in  xxar  industries,  xxhere 
the  costs  xxere  being  b(»rne  bx  taxes. 
Iheir  <»wn  rales  for  service  controlled 
by  regulatory  agx'ucies  and  their  xxages 
fr<'zen  bx  [tublic  ageticies.  they  could 
not  mak(‘  adjustments.  He  xxas  of  the 
opinion  that  the  dav-to-dav  operation 
of  ecotiomic  laxxs  xvould  result  in  fairer 
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HEUE'S  SdWETHINli  TO  SINO  AUOUT! 


Tm;  above  advertisement  tells — in 
words  and  music — an  astonishing 
wartime  fact .  .  .  that  the  cost  of  elec¬ 
tricity  has  actually  come  down  at  the 
very  time  when  the  cost  of  almost 
everything  else  has  gone  up 

Millions  of  readers  of  national 
magazines  will  see  this  advertise¬ 
ment  during  July.  It  is  another  in 


the  series  sponsored  by  a  large  group 
of  America’s  Awi/wc-Vi-managed  elec¬ 
tric  light  and  power  companies. 

This  co-operative  advertising  also 
includes  messages  in  farm  publica¬ 
tions  and  new'spapers,  and  the  pop¬ 
ular  radio  program  starring  Nelson 
Eddy — "The  Electric  Hour.”  Mr. 
Eddy  is  vacationing  now,  but  he’ll 


be  back  in  the  fall.  Meanwhile,  tune 
in  "The  Summer  Elearic  Hour’’ — 
with  Robert  Armbruster’s  Orchestra 
and  guest  stars — every  Sunday  after¬ 
noon  (4:30,  EWT)  over  CBS. 

All  of  this  advertising  effort  has  a 
direct  bearing  on  your  industry,  your 
company,  your  job.  Follow  it  closely 
and  discuss  it  w'ith  your  friends. 


167  ELECTRIC  LIGHT  AND  POWER  COMPANIES 

SELF-SUPPORTING,  TAX-PAYING  BUSINESSES 
*  Names  on  request  from  this  magazine. 
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wage  structures  than  the  juggling  1»\ 
public  agencies.  A  rate  can  Ik*  fixed 
by  pressure,  he  said,  hut  economic  law 
finally  exerts  itself.  Sotuier  or  later,  if 
you  pay  too  much  and  do  not  collect 
enough,  you  do  not  operate,  he  said. 

Kenneth  Shaffer,  Standard  Oil  s  in¬ 
dustrial  relations  manager  spoke  on 
management  s  responsihilities  for  good 
human  relations.  It  was  a  new  as})ect 
to  this  involved  human  relations  prob¬ 
lem.  Saving  that  now  that  iiulustries 
ha\e  a  management  structure  in  each 
companv.  this  structure  itself  has  cre¬ 
ated  a  problem  in  human  relations  that 
must  be  solved  bv  management  itself. 
Boiling  down  the  reasons  for  the 
formation  of  foremen's  unions  uhich 
demand  recognition,  the  main  issues 
were:  1.  Lack  of  securitv  in  their  jobs 
that  the  unions  ga\e  the  men  under 
them:  2.  lack  of  two- wav  communica¬ 
tion  with  their  bosses;  3.  there  was  no 


means  of  handling  minor  grievances 
they  may  have,  and  4.  unsat  isfactorv 
lelations  with  their  boss,  who  verv  sel¬ 
dom  talked  over  pnd)letns  with  them 
and  more  often  just  bawled  them  out. 

.chaffer  suggested  management  c(.n- 
ferences.  meetings  of  superintendents, 
foremen  and  super\isors  on  all  levels. 
He  stressed  the  value  of  participation, 
of  a  feeling  of  having  a  hand  in  the 
making  of  a  program  and  more  of  a 
responsibility  than  to  see  that  it  works. 

On  union  relations.  Shaffer  reminded 
that  “employees  are  still  your  em- 
|)loyees.  even  though  they  belong  to  the 
union.''  and  advocate<l  appreciation  of 
that  fact,  sitting  dowfi  with  the  uni<tn. 
dealing  fairly.  logically,  kjiowing  fullv 
what  others  are  doing,  ‘"then  I  think 
perhaps  we  can  have  the  same  sort  <»f 
relations  I  ha\e  heard  existed  before 
we  had  unions." 

.iccoiintirif'  Group — A  new  concept 
of  the  value  of  internal  accounting  was 
the  to})ic  with  which  the  Accounting 
Group  closed  its  day-long  session  after 


discussing  many  of  the  more  technical 
aspects  of  their  work.  The  morning 
session  was  in  the  nature  of  an  ex¬ 
change  of  ideas,  methods,  procedures 
and  interpretations  of  regulations.  C. 
W .  l)e\  oe.  San  Diego  Gas  &  F.lectric, 
handled  the  subject  of  clearing  ac¬ 
counts.  There  followed  talk  of  ac¬ 
counting  for  temporary  facilities  to 
meet  jnilitarv  and  government  require¬ 
ments.  with  A.  K.  Cox.  San  l)ieg<»  (ias 
ik  Electric,  as  discussion  leader.  A.  J. 
(iudgell.  Southern  California  (ias  Co., 
then  told  of  the  value,  the  preparation 
and  the  revision  of  com|)any  manuals 
and  their  use  in  keeping  the  account¬ 
ing  procedure  uniform  aiid  making  it 
well  understood  by  all  departments  af¬ 
fected.  He  showed  samples  (d  such 
manuals  used  in  the  gas  industry. 

Frank  McLaughlin.  Southern  (Cali¬ 
fornia  Edison,  was  the  exponent  of  the 
new  concept  of  internal  auditing. 


which  he  defined  as  the  auditing  done 
by  employees  of  the  companv  itself  as 
distinguished  from  that  of  outside 
certified  public  accountants.  Auditing, 
he  said,  is  what  keeps  management  ac- 
«|uainted  with  what  is  going  on  in  all 
departments  of  the  companv  and  there 
should  he  no  department  from  which 
the  auditor  should  he  excluded,  if  man¬ 
agement  is  to  keep  its  accurate  control 
of  all  pha'^es  of  the  business.  'Ihe 
fundamental  objectives  of  internal 
auditing,  he  explained,  were:  to  verify 
accounting  and  financial  data  and  re¬ 
port-;.  t<'  safeguard  company  money, 
propeitv  and  personnel,  ascertain  com¬ 
pliance  with  company  rules,  policies 
and  procedures,  determine  adetjuacv  (tf 
internal  checks  and  controls,  to  keep 
management  informed  by  reports,  to 
maintain  high  standards  of  employee 
relationship,  to  coordinate  internal 
auditing  procedures  with  those  of  pub¬ 
lic  auditing  authorities. 

Selection,  education,  training  of 
auditors,  he  emphasized,  is  most  im¬ 


portant  and  among  the  qualifications 
he  listed  as  vital  was  a  sense  of  humor 
and  the  possession  of  initiative. 

Purchasing  and  Stores  Group — From 
the  discussion  conducted  by  the  Pur. 
chasing  and  Stores  Group  relative  to 
salvage  and  rehabilitation  of  materials, 
all  those  who  attended  this  group  meet¬ 
ing  felt  they  had  gained  sound  prac¬ 
tical  information.  I)espite  the  national 
mvd  for  salvage  of  critical  materials, 
it  was  revealed  that  main  difliculties 
lay  in  the  path  of  those  who  attempted 
to  dispose  of  salvaged  materials.  This 
conference  was  touched  off  bv  a  well 
organized  outline  by  K.  F.  Fritzer,  San 
Diego  Gas  iv  Electric.  In  the  exchange 
that  btllowed.  it  could  be  seen  that  sal¬ 
vage  of  an  item  by  one  conqiany  might 
not  be  profitable  nor  desirable  to  an- 
(»ther.  depending  on  purely  local  condi¬ 
tions.  Poles  and  crossarms,  in  termite- 
infested  territorv.  for  instance,  offered 
little  salvage  value.  I  he  accounting  for 
salvage,  valuation  and  markc'ting  of 
salable  salvaged  material  was  also 
talked  over.  W  ilh  the  return  of  more 
materials  for  civilian  use.  much  of  the  * 
reclaiming  and  salvage  now  necessary 
mav  become  less  so. 

H.  E.  (  ]ox.  Southern  ("alifornia  Edi-  I 
son.  explained  a  newlv  organized  sim¬ 
plified  h'dger  accounting  material  con¬ 
trol  svstem  recently  jnit  into  operation 
bv  his  companv.  showing  samples  of 
the  forms  and  illustrating  its  procedure 
by  using  tvpical  cases.  The  system  of¬ 
fers  a  simplified  record  of  material  re¬ 
ceipts  and  disbursements,  aids  in  field 
control  of  truck  stocks  as  well. 

Since  H.  TL  Scoville,  Pacific  Gas  and 
Electric,  attended  this  conference  in 
Eos  Angeles,  no  separate  meeting  of 
purchasing  and  stores  men  was  held 
at  the  San  Francisco  meeting.  Scoville 
carried  on  a  round-table  discussion  of 
general  purchasing  and  stores  depart¬ 
ment  problems,  in  which  all  partici¬ 
pated  and  contributed  helpful  ideas. 

Customer  Relations  Group  and  Cred¬ 
its  and  Collections  Group — Because  the 
policies  and  methods  employed  in  ex¬ 
tending  credit  and  in  making  collec¬ 
tions  affect  the  customer  relations  of 
the  companies  so  intimately  the  repre¬ 
sentatives  of  these  two  groups  met  to¬ 
gether  for  a  brief  appraisal  of  the  out¬ 
look  facing  them  with  a  new  jihase  of 
the  war.  that  of  slowing  down  of  war 
production  and  reconversion  of  indus¬ 
try,  with  its  corollarv  dis}>ersement  of 
domestic  customers.  The  whole  matter 
of  collecting  deposits  in  advance  from 
commercial,  industrial  and  domestic 
consumers  concerned  those  in  the 
meeting.  It  was  brought  out  that  war 
(ilaiit  cutbacks  on  orders  mav  bring 
losses  and  that,  under  ])resenf  rules, 
utility  companies  have  no  alternative 
but  to  cut  off  service  for  nonpavment. 
Possible  changes  in  Railroad  (Commis¬ 
sion  rules  were  advocated  to  handle 


Fritzer,  Uhler  and  Cox  at  Purchasing  and  Stores  Group  meeting,  Los  Angeles 
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Selected  crudes  . . .  careful  refining 
. . .  special  additives  spell  dependability 
in  Shell  Inhibited  Turbo  Oil 


4® 


July,  1945 — Electrical  West 


Trouble-free  turbine  operation  results 
largely  from  using  the  right  kind  of 
oil  .  .  .  not  just  ordinary  lubricating  oil 
"doped”  for  turbine  use. 

And  trouble-free  operation  is  what 
users  of  Shell  Inhibited  Turbo  have 
learned  to  expect.  Because  to  make  this 
oil,  Shell  starts  with  selected  crudes  with 
inherent  stability  and  demulsibility. 

These  specially  selected  crudes  get 
special  treatment  all  along  the  manufac¬ 
turing  line.  Refining  is  by  a  solvent  ex¬ 
traction  process  to  enhance  the  goodness 
already  in  the  oil.  Then  Shell-developed 
additives  give  it  anti-oxidation  and  rust- 
preventive  qualities.  Still  another  com¬ 


pound  is  added  to  assure  maximum 
metal-covering  ability  and  high  film 
strength. 

As  a  result,  Shell  inhibited  turbine 
oils  have  shown  little  or  no  trace  of 
OXIDATION  after  years  of  service  in 
marine,  industrial  and  public  utility  in¬ 
stallations.  They  have  completely  pre¬ 
vented  RUST  FORMATION,  resisted 
STRUCTURAL  BREAKDOWN  over 
similar  periods — far  surpassing  the  per¬ 
formance  of  replaced  oils. 

Ask  the  Shell  man  to  show  you  in¬ 
dustrial  "service  records”  of  this  remark¬ 
able  turbine  oil.  Shell  Oil  Company, 
Incorporated. 
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Shaffer 

this  problem  more  in  the  interest  of 
customer  goodwill. 

Changing  hack  from  bi-monthly,  or 
on  the  other  extreme,  weekly  collecting 
where  conditions  have  changed  was 
also  argued.  A  case  was  cited  in  San 
Diego,  w  here  4()0  commercial  accounts 
had  been  changed  over  from  weekly 
to  monthly  billings  where  credit  was 
established. 

.Another  subject  which  was  warmly 
discussed  was  whether  the  services  of 
the  company  should  be  more  widely 
publicized  to  the  public.  With  influx 
of  new  populatiop  and  war  curtail¬ 
ments  on  services,  it  was  the  general 
opinion  that  there  was  need  for  reac¬ 
quainting  the  public  with  what  the 
company  services  were.  Another  topic 
was  what  had  been  done  during  the 
war  to  eliminate  or  simplify  applica¬ 
tions  for  new  service  and  the  question 
of  service  deposits.  Pacific  Gas  and 
Electric,  Naylor  said,  was  considering 
elimination  of  domestic  service  de¬ 
posits  except  in  certain  special  cases. 

Personnel  Group — San  Francisco— 
If  the  Los  Angeles  j>ersonnel  group 
was  concerned  with  wages  and  job 
classification,  the  San  Francisco 
group  meeting  at  the  447  Sutter  St. 
division  office  of  Pacific  Gas  and  Elec¬ 
tric,  devoted  most  of  its  day  to  talk¬ 
ing  over  the  intrK-acies  and  special 
cases  anticipated  and  already  experi¬ 
enced  in  seeking  to  reabsorb  the  vet¬ 
erans  returning  from  the  armed  forces 
and  wanting  their  jobs  back.  So  many 
changes  have  occurred  in  most  organi¬ 
zations.  even  to  regrouping  of  depart¬ 
ments  and  certainly  readjustment  and 
upgrading  of  remaining  personnel, 
that  the  matter  of  giving  the  veteran 
his  job  back  is  not  a  simple  thing  to 
do.  Further  complications  enter  when 
the  young  veteran  left  a  \ery  minor 
job  as  apprentice  or  office  boy  and  re¬ 
turns  a  major  or  lieutenant  colonel 
and  feels  that  he  is  entitled  to  a  far 
better  job  than  the  one  he  left. 

A.  J.  Noia.  Pacific  Gas  and  Flectric. 
led  the  discussion  in  this  group,  giv¬ 
ing  a  short  preamble  of  some  of  the 


topics  and  tossing  in  que.stions  occa¬ 
sionally  to  stimulate  further  discus¬ 
sion.  George  Henderson,  Coast  Coun¬ 
ties  Gas  &  Electric,  was  asked  at  the 
beginning  to  explain  his  company's 
experience  in  use  of  the  Hum-Wads- 
worth  temperament  and  the  Otis  men¬ 
tal  ability  tests  in  arriving  at  a  con¬ 
cept  of  the  type  of  people  and  men¬ 
tality  needed  for  various  tvpes  of 
work  and  from  this  being  able  better 
to  select  new  applicants  who  would 
be  happy  in  the  job  for  which  they 
were  hired. 

Otto  Hartvig.  manager  of  indus¬ 
trial  relations,  Grown-Zellerbach  Co.. 
Portland,  was  a  forceful  and  practi¬ 
cally  analytical  speaker  for  the  after¬ 
noon  program,  billed  to  talk  on  Build¬ 
ing  Good  Employee  Relations  which 
he  turned  to  mean  “Accident  Preven¬ 
tion  in  the  Field  of  Human  Rela¬ 
tions.”  So  fundamental  and  so  human 
was  his  paper  that  Idectrical  West  will 
publish  it  in  full  in  a  future  issue. 
Its  essence  is  contained  in  these  sen¬ 
tences: 

“.  .  .  most  human  beings  respond 


Harper  West 

rapidly  either  favorably  or  unfavor¬ 
ably  to  treatment  depending  upon 
whether  their  primitive  nature  has 
been  violated  or  nurtured.  Education 
alone  will  not  prevent  a  human  from 
responding  adversely;  it  may  serve  to 
cause  him  or  her  to  conceal  his 
resentment  but  it  will  not  prevent  the 
rise  of  resentment  fretm  the  innermost 
depths  of  his  being  if  whatever  is  said 
or  done  to  him  runs  counter  to  what 
he  feels  is  right.” 

That  big  labor  disputes  grow  from 
small  complaints  that  have  not  been 
cleared  up  satisfactorily  and  that  a 
keener  sense  of  “how  would  I  like  to 
be  treated  if  1  were  in  his  place”  were 
two  realistic  observations  which  he 
left  for  guides  to  better  internal  as 
well  as  public  relations. 

Customer  Relations  and  Credits  and 
Collections  groups  met  jointly  in  San 
Franciscf).  too,  after  the  close  of  the 
joint  Personnel  session,  with  Charles 
(irunsky.  Coast  Counties  Gas  &  Flec¬ 
tric  and  FL  T.  Crick.  Pacific  Gas  and 
Electric,  jointly  presiding.  The  affect 


on  public  relations  of  delimjuent  no¬ 
tices,  service  deposits  and  collecting 
methods  was  the  topic.  One  view  ex- 
})ressed  was  that  perhaps  the  utility 
companies  are  overcautious  in  extend¬ 
ing  credit  to  residential  customers  in 
view  of  the  liberal  policies  of  retail 
establishments  many  of  whom  have 
greater  risks.  There  was  also  extended 
talk  seeking  the  best  methods  of  han¬ 
dling  closing  bills  for  war  workers 
leaving  the  area,  where  regular  pro¬ 
cedure  is  too  slow.  Staridard  forms  for 
interchange  of  credit  information  were 
talked  of  and  special  forms  for  agri¬ 
cultural  customers  thought  desirable. 

bile  the  southern  meeting  had  ex¬ 
pressed  a  feeling  that  the  rules  and 
regulations  relative  to  extension  of 
credit  to  small  war  plants  converting 
to  civilian  manufacture  needed  chang¬ 
ing,  Pacific  (ias  and  F.lectric.  accord¬ 
ing  to  its  spokesmen,  felt  that  there 
were  suflicient  cash  reserves  in  such 
companies  in  its  area  to  provide  a  fac¬ 
tor  of  credit  safety. 

•  F.LECRIC  Gu  n  of  Los  Angeles  has 
elected  Dean  T.  Smith.  Southern  G.ali- 
fornia  Telephone  Go.,  as  president  suc¬ 
ceeding  Roy  Martindale.  Los  Angeles 
Department  of  \\  ater  &  Power.  ()ther 
officers  for  the  coming  year  are:  Wal¬ 
ter  L.  Stickel.  Leo  J.  Meyberg  Go.,  first 
vice-president;  Stanlev  W.  Scarfe.  (»en- 
eral  Fdectric.  second  vice-president;  E. 
W.  Rockwell.  Metro|)olitan  Water  dis¬ 
trict.  third  vice-president;  H.  (L  Mc- 
Afferty.  Josl\»i  Go.  <»f  Galifornia.  secre- 
tarv-treasurer ;  Sam  \V.  Scott,  (Gray¬ 
bar,  sergeant-at-arms.  On  the  executive 
committee  will  be  Roy  Martindale, 
Fred  H.  (a)le,  (a)le  F.lectric,  FTnest  F^. 
Karsten,  (iough  Industries,  T.  L.  Van 
Law,  Southern  ("alifornia  F'dison,  Wal¬ 
ter  (L  Willson,  estinghouse. 

EMF^A  of  Northern  (ialifornia  heard  W. 
C.  Smith,  G-E  I’acific  district  engineer,  at 
its  June  11  meeting.  Smith,  who  recently 
returned  from  a  trip  East,  told  of  wartime 
develo|mients  in  the  electrical  field  and  post¬ 
war  electrical  horizons.  At  the  same  meet- 
iiifi.  E.  W.  Barkley.  Westiiifihonse  enpineer, 
presented  Part  7  in  a  series  on  electronics. 


Gates  Sanders 
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Because  of  the  basic  importance  of  adequate  wiring  to  the  entire  electrical  industry. 
Anaconda  is  presenting  messages  like  this  in  a  wide  list  of  national  publications. 


I 

yet  inadequate  electrical  wiring  can  rob 
appliances  of  that  much  performance— 

. . .  In  postwar  planning. 


You  MAY  Spend  a  good  deal  on  future 
electrical  comforts— a  new  refrigerator 
and  range,  de  luxe  laundry  equipment, 
advanced  heating,  perhaps  air  condi¬ 
tioning,  and  a  host  of  appliances. 

Don’t  undermine  this  investment. 
Realize  that  out-of-date  electrical  wir¬ 
ing  in  the  house  can  cut  equipment 
performance  twenty-five  to  fifty  per¬ 
cent! 

If  you  anticipate  an  increased  elec¬ 


trical  load  on  your  wiring,  make  sure 
to  have  enough  circuits,  service  devices 
and«outlets.  In  other  words,  check  up 
on  your  postw'ar  wiring  plans  now  and 
avoid  expensive  changes  later. 

Business  executives!  Don’t  neglect 
your  postwar  wiring  plans.  It  costs 
nothing  to  check  them  now',  but  it  may 
cost  plenty  later  for  shutdowns,  altera¬ 
tions.  Talk  it  over  with  your  consulting 
or  plant  power  engineer,  electrical  con¬ 


tractor  or  power  salesman.  They’ll 
agree  that  it's  always  wiser  to  Wire 
Ahead!  Anaconda  Wire  &  Cable  Com¬ 
pany,  Subsidiary  of  Anaconda  Copper 
Mining  Company.  General  Offices:  25 
Broadway,  New  York  City  4.  Chicago 
Office:  20  North  Vi'acker  Drive  6.  Sales 
Offices  in  Principal  Cities. 


HELP  BRING  VICTORY  SOONER 
...BUY  MORE  WAR  BONDS 


ANACONDA  WIRE  A  CABLE  COMPANY 
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RMEL  Changes 

Lloyd  W .  Edwards,  fornuMly  man¬ 
ager  of  the  Mountain  States  Lower  Co., 
Casper.  Wyo.,  has  been  transferred  to 
the  company's  headcjuarters  (tfiiee  at 
Albany.  Ore. 

His  vitalizing  influence  on  the  Rocky 
Mountain  Electrical  League,  whose  En¬ 
gineering  .Section  he  headed,  will  be 
missed.  An  important  activity  he  in¬ 
augurated  was  the  contribution  by 
metnhers  of  his  section  of  ])apers  re¬ 
porting  various  phases  of  engineering 
pertinent  to  electric  utility  operation 
in  their  localities.  He  authored  the 
first  manuscript  himself,  and  assigned 
others  to  subsequent  topics.  To  date, 
five  have  been  issued  to  RMEIj  mem¬ 
bers  and  have  j)roved  to  he  most  con¬ 
structive  and  informative. 

Edwards'  resignation  from  RMEL 


Climax  of  a  successful  year,  East  Bay 
Electric  Club,  Oakland,  held  a  golf 
tourney  and  dinner;  invited  San  Fran¬ 
cisco  Electric  Club  to  join.  Above,  Free¬ 
man  Scharr,  San  Francisco's  president, 
seated  beside  Bob  Wills,  president,  and 
Henry  Lenninger,  president  elect,  hiding 
Dick  Zakel.  Standing:  George  Tudhope 
Jr.  and  Ben  Hill  Jr.  James  Land,  general 
chairman,  busy  elsewhere  at  moment 

Dean  Smith,  Southern  California  Tele¬ 
phone  Co.,  being  sworn  in  by  Ralph 
Hopkins  as  new  president  Los  Angeles 
Electric  Club,  while  retiring  president, 
Roy  Martindale,  seated,  looks  on  and 
Sergeant-at-arms  George  Best  collects 
the  initiation  fees.  Art  Brown,  who 
chairmanned  the  meeting,  is  hidden 
by  Smith  but  very  active  in  the  plot 

Below,  A.  B.  ('Doc')  Smedley,  after  the 
Northern  California  lES  meeting  at 
which  he  explained  about  cold  cathode 


was  accepted  with  profound  regret  by 
President  E.  F.  McCammon  who  ap¬ 
pointed  A.  S.  Anderson,  regional  man¬ 
ager  of  the  G-E  central  station  division, 
as  chairman  of  the  section. 

#  J.  E.  Goglns,  (i-E  manager  at  Spo¬ 
kane,  was  elected  chairman  of  the 
Spokane  Section,  American  Institute 
of  Electrical  Engineers  at  the  recent 
annual  meeting.  Other  officers  elected 
were:  W.  E.  Mathews,  vice-chairman; 
Robert  R.  Ries,  secretary-treasurer;  D. 
D.  Rohrer,  Wendell  Wing  and  II.  C. 
Glaze,  directors. 

•  J.  P.  Eraser  has  been  elected  chair¬ 
man  of  the  Vancouver  section  of  the 
American  Institute  of  Electrical  Engi¬ 
neers.  Fraser  is  assistant  chief  engi¬ 
neer  for  the  B.  C.  Electric  Railway  Co. 
at  Vancouver.  L.  B.  Stacey,  district 


JAMES  R.  KEARNEY  CORPORATION 


4236  CLAYTON  AVENUE 
SAINT  LOUIS  10,  MISSOURI 
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Better  Construction  Today- 
C(0d4  Maintenance  Tomorrow 


KEARNEY  SURE-LOK 
CLAMP  STICK 

Is  sinilile  and  easy  to  oper¬ 
ate.  Can  be  used  on  all 
styles  of  eye  screw  clamps. 


KEARNEY 

PROTECTED  THREAD 
CON-NEC-TAP 
CLAMPS 

Make  line  connections  that 
stay  tight.  They  are  small, 
yet  rugged  and  corrosive 
resistant. 


\ 

V 

KEARNEY  TRIP-OUT 
FUSE  CUTOUT 


Provides  positive  reliable 
protection.  They  save  on 
operating  costs.  Available 
in  ratings  5000  to  69,000  V. 
— 100  to  200  Amp. 


KEARNEY 

CON-NEC-TITES 


Provide  positive,  perma- 
nent.solderless  line  connec¬ 
tions.  Fast  and  easy  to  use 
—  reduce  costs. 
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TIREX 


% 


ir 


ubber  Armo 


.vui^ts  RttD  NO 


Whether  its  digging  coal,  sand,  rocks  or  iron  ore,  there 

f  4, 

is  a  TIREX  cable  especially  suited  to  power  the  earth-moving 
or  construction  equipment  you  are  using.  Illustrated  are  two 
5,000  volt  TIREX  cables  for  use  in  connection  with  a  10- 
cubic  yard  Marion  dragline  and  a  750-B  Bucyrus-Erie  shovel. 
Each  of  these  machines  is  expensive  to  operate  and  the 
money  tied  up  in  them  makes  it  particularly  desirable  to  keep 
them  operating  at  all  times. 

TIREX  cables  stay  on  the  job  and  give  long,  unfailing 
service.  They  don’t  have  to  be  petted  and  pampered.  They’ve 
got  the  intestinal  stamina  to  take  whatever  normal  knocks 
come  their  way  and  keep  on  giving  satisfactory  service. 

It’s  the  Selenium  Rubber  Armor  that  helps  them  to  give 
this  unfailing  day  in  and  day  out  service.  This  tough  Sele¬ 
nium  Rubber  Armor  is  just  as  good  today  as  it  was  in  the 
days  before  the  war  when  it  was  made  with  natural  rubber. 
We’re  proud  of  this  TIREX  Armor  because  we  know  it  will 
give  you  the  kind  of  service  you  need  whenever  the  job 
calls  for  a  portable  cable  to  take  punishment  in  large  doses. 


Simplex  Wire  Cr  Cable  Co.,  79  Sidney  Street,  Cambridge  39r  Mass. 
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inanafier  of  the  Packard  KIcctric  Com¬ 
pany  Ctd.,  who  retires  as  chairman  of 
the  section,  will  continue  on  the  execu¬ 
tive  as  a  memher  at  larpte.  New  vice- 
chairman  is  F.  J.  Hartln)lomevv.  Gen¬ 
eral  manager.  Electric  Power  I'ajuip- 
ment  l,td.  He-elected  secretary-treas¬ 
urer  is  (».  K.  Haspel,  engineer,  H.  C. 
Telej)hone  Co.,  and  assistant  secretarv- 
treasurer.  K.  H.  Hedley,  sales  engineer, 
Canadian  Westinghouse  Co. 


Radio  Service  Group 

Setting  itself  up  for  cooperative  han¬ 
dling  of  many  postwar  problems,  the 
Radio  Service  Dealers  Assn.  Inc.  of 
San  h’rancisco,  has  moved  ijito  the 
Western  Merchandise  Mart,  1353  Mar¬ 
ket  St.,  Suite  465A.  The  organization 
was  formed  about  1938  among  radio 
technicians  and  has  enlarged  its  scope 
in  antieipation  of  postwar  return  of 
radio,  the  advent  of  television  and 
other  electronics  equipment. 

Officers  of  the  organization  are  G.  E. 
Gagnon,  Haight  Street  Radio  Co., 
president;  A.  R.  Kanaga.  United  Radio, 
secretary;  Eamar  Kah,  Cottage  Radio 
Service,  recording  secretary,  and  L.  R. 
Frhze,  Reliable  Radio  Service,  treas¬ 
urer.  Committee  on  apprenticeship 
training  has  been  appointed  to  work 
out  a  program  for  absorbing  returning 
veterans.  On  this  are  Ted  Hopman. 
Hopman  Electric  &  Radio  Co.,  Walter 
Jakobs.  El  Rey  Radio  &  Appliance  Co., 
Joseph  Strazzarino,  Reliable  Radio  Co. 
and  Robert  Andrews.  Lincoln  Radio  il, 
Sound  Service  Co.  The  organization 
ha®  a  regular  business  meeting  second 
Monday  of  every  month  and  a  direc¬ 
tors  meeting  the  first  Monday  of  each 
month. 


SPECIFY  TRANSLUCENT  GRAPHIC  LAMICOID 

Sperry  Gyroscope  Company  needed  an  instrument  dial  possessing 
day  and  night  visibility  combined  with  blackout  security  for  their 
Gyro-Compass  Repeaters.  From  the  wide  range  of  Translucent 
Graphic  Lamicoid  plastics  made  available  by  Mica  Insulator 
Company,  a  dial  was  selected  that  shows  yellow  in  the  daytime 
and  red  at  night,  thus  fulfilling  dual  requirements. 

Translucent  Graphic  Lamicoid  is  an  excellent  choice  for  dials 
that  require  a  combination  of  colors  with  rear  illumination.  Better 
visibility  for  dials  on  instruments,  electronic  or  electric  equipment 
helps  operators  make  more  accurate  readings  with  less  eye  strain. 


Refrigeration  Men 

Refrigeration  contractors  of  both  j 
sides  of  San  Francisco  Bay  joined  their  j 
two  associations  to  make  the  Refrigera¬ 
tions  Contractors  Assn,  of  Northern  ! 
California.  An  organization  meeting 
was  held  Mav  31  and  the  following  offi¬ 
cers  elected:  ("harles  H.  Merrill.  Sr., 
Holbrook  Merrill  Co.,  president;  A.  K. 
Turner,  Associated  Refrigeration  Serv¬ 
ice.  v  ice-|)resident;  W.  TE  Scott.  Scott 
Refrigeration  Co.,  treasurer  and  Louis  j 
Kreps,  Shirar  Young  (fi).,  Oakland,  j 
secretary.  Directors  from  the  Oakland  j 
side  are:  A.  K.  Turner,  L.  Kreps.  N.  | 
Silverstone  and  F].  Krantz;  from  San 
Francisco:  (diaries  H.  Merrill,  Joe 
Chapman,  W.  11.  Scott  and  S.  Shirar. 
Officers  will  be  alternated  from  mem¬ 
bers  on  both  sides  the  bay  and  meet¬ 
ings  likewise,  held  each  month  will  be 
alternated  in  Oakland  and  San  Fran¬ 
cisco. 


In  addition,  other  advantages  obtainable  with  Lamicoid  plastic 
laminates  are:  permanent  finish,  color  retention,  heat  and  wear 
resistance,  good  mechanical  and  dielectric  strength,  non-inflam¬ 
mability,  low  moisture  absorption,  low  coefficient  of  expansion, 
and  dimensional  stability. 

But  Translucent  Graphic  Lamicoid  is  only  one  of  three  types 
available.  Opaque  Rigid  and  Opaque  Flexible  complete  this  group 
of  "graphic”  Lamicoid  grades  having  printed  matter  permanently 
laminated  in  the  thermo-setting  plastic  sheet. 

Mica  Insulator  Company  also  makes  Engraving  and  Translucent 
Lamicoid  in  various  opaque  or  translucent  types.  For  complete 
information,  write  or  call  our  nearest  sales  office.  Our  fabricators 
are  strategically  located  throughout  the  country  for  quick  service. 

MICA  INSULATOR  COMPANY 

200  VARICK  STREET,  NEW  YORK  14,  N.  Y. 

CHICAGO  •  DETROIT  •  CLEVELAND  •  CINCINNATI  •  BOSTON  •  HOUSTON 

West  Coast  Representatives 
TRIANGLE- PACIFIC  COMPANY 
San  Francisco  •  Seattle  •  Los  Angeles  •  Portland 
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of  the  mdiutry 

MVA  UNNECESSARY.  USBR 
OFFICIALS  POINT  OUT 

The  li.  S.  Reclamation  Bureau  can 
and.  if  given  congressional  coopera¬ 
tion,  will  provide  all  the  benefits 
claimed  for  a  projected  Missouri  Val¬ 
ley  Authority — and  do  it  without  vio¬ 
lating  states’  rights  or  invading  the 
domain  of  private  industry. 

A  six-day  conference  of  Reclamation 
Bureau  officials  in  Denver,  June  11-18. 
developed  a  Avorking  philosophy  which 
would  establish  power  and  flood  con¬ 
trol  projects,  impound  water  for  irriga¬ 
tion  purposes,  reclaim  land  for  settle¬ 
ment  by  veterans  of  World  War  II  and 
serve  every  other  utilitarian  purpose 
that  could  be  accomplished  by  an  au¬ 
thority 

H.  W .  Bashore,  commissioner  of  the 
bureau,  pointed  out  that  a  Missouri 
^  alley  Authority,  such  as  has  been 
favored  in  some  quarters,  would  be  13 
times  as  large  as  TVA  and  wield  im¬ 
mensely  greater  political  power.  “There 
is  no  reason  why  the  (Missouri)  valley 
shouldn't  receive  all  the  benefits  it 
Avould  derive  from  an  authoritv,”  he 
said,  “if  such  conflicting  agencies  as 
the  Reclamation  Service,  the  Army  and 
the  Federal  Power  Commission  are  co¬ 
ordinated  through  congressional  ac¬ 
tion.” 

Bashore  did  not  condemn  MVA’s  en¬ 
gineering  objectives  but  expressed  the 
fear  that  it  would  exercise  too  much 
control  over  the  lives  of  people  Avithin 
its  jurisdiction.  Another  phase  of  a 
ri\’er  valley  authority  that  worried  him 
is  the  fact  that  an  authoritv  is  not  re¬ 
sponsible  to  congress  for  its  expendi¬ 
tures.  He  believes  that  it  is  good  gov¬ 
ernment  for  a  bureau  or  other  federal 
agency  to  appear  regularly  before  con¬ 
gress  to  justify  its  appropriations. 

Other  Washingtonians  in  the  Bashore 
party  Avere:  William  E.  Warne,  assis¬ 
tant  commissioner;  C.  E.  Fix,  chief 
counsel;  G.  W.  Lineweaver,  director  of 
the  branch  of  operation  and  mainte¬ 
nance;  K.  Vernon,  engineer,  and 
G.  S.  Ellsworth,  organization  assistant 
to  the  commissioner. 

The  conference  ended  after  agree¬ 
ment  Avas  reached  on  specific  projects 
favored  for  early  construction  in  de¬ 
velopment  of  the  Missouri  Valiev  basin. 
The  list  Avill  be  studied  in  W  ashington 
before  being  made  public. 

•  Request  that  committee  hearings 
on  the  Columbia  Valley  Authority  bill 
be  held  in  the  Northwest  was  made  by 
members  of  the  Washington  Public 
Utility  Commissioners  Assn.,  Avhich  in¬ 


dorses  the  bill  in  principle.- At  its  an¬ 
nual  meeting  at  Coulee  Dam.  the  grouj) 
also  passed  a  resolution  urging  imme¬ 
diate  construction  of  the  Grand  Ctndee- 
BreAvster  transmission  line;  asked  the 
War  Production  Board  to  authorize 
construction  of  three  generators  for 
Grand  Coulee  poAver  house,  Avhich  has 
been  operating  with  tAvo  borroAved 
from  .^hasta  Dam  in  California;  re¬ 
quested  the  Senate  to  restore  S3. ()()().- 
000  Avhich  the  House  cut  from  the 
Bonneville  and  Columbia  Basin  proj¬ 
ect  funds,  and  asked  the  Bonneville 
PoAver  Administration  to  establish 
loAver  summer  poAver  irrigation  rates. 

Merger  of  Three  Northwest 
Power  Companies  Eyed 

The  consolidation  (»f  three  North- 
Avest  poAver  companies  controlled  by 
American  PoAver  &  Light  Co.  Avas  being 
studied  last  month  by  the  holding  com¬ 
pany  and  management  organizations. 
The  three  operating  companies  are 
XortliAvestern  Pdectric.  Pacific  PoAver  & 
Light  and  \X  ashington  Water  PoAver. 

Portland  Gas  &  Coke  Co.,  also  an 
American  PoAver  &  Light  holding,  prob¬ 
ably  Avould  be  disposed  of  in  the  event 
the  merger  Avere  effected,  it  Avas  re¬ 
ported. 

1  he  moA  e  Avould  result  in  a  company 
comparable  in  size  to  Puget  Sound 
PoAver  &  Light.  It  Avould  serve  about 
23.5.000  customers  in  Oregon.  Wash¬ 
ington  and  northern  Idaho  and  Avould 
have  c<»mbined  jdant  iinestinent  of  ap- 
proximatelv  .S 1 3.5.000,000. 

Voters  Again  Say  No'  on 
Salem  Co-op  Franchise 

\  oters  of  Salem,  Ore.,  again  turned 
doAvn  the  franchise  request  of  the 
Salem  Electric  Cooperative  at  a  special 
election  on  June  22.  Vote  Avas  2.070 
against.  2.265  for.  on  a  proposal  to 
grant  the  co-op  a  franchise  to  o|>erate 
in  30  business  blocks.  At  a  special  elec¬ 
tion  in  February,  calling  for  a  general 
franchise,  vote  Avas  2. .366  for  and  2.283 
against.  J  he  area  is  served  by  Portland 
(General  Electric  Co. 

#  Moi  ntain  States  Poaver  Co.  of 
Albany.  Ore.,  has  notified  the  Securi¬ 
ties  &  Exchange  Commission  of  its  in¬ 
tention  to  register  S7,.500.000  of  first 
mortgage  bonds,  due  in  197.5,  to  be 
sold  under  competitive  bidding.  Pro¬ 
ceeds  are  to  be  used  to  redeem  .S7.- 
8(M).000  of  outstanding  4^0%  first 
mortgage  bonds  due  in  196.5. 


CITY  WILL  TAKE  POWER  | 

CONTRACT  TO  COURT  1 

Latest  plan  for  disposal  of  poAver  | 
from  San  Francisco's  Hetch  Hetchy  de¬ 
velopment  Avas  blocked  last  month, 
Avhen  Secretary  of  Interior  I  ekes  ob¬ 
jected  to  sections  of  the  proposal 
( E\X  EST,  June)  involving  sale  to  Mo¬ 
desto  and  Jurlock  Irrigation  districts 
and  duration  of  the  contract.  (5tv  offi- 
cials  said  they  Avould  ask  Federal  ('ourt 
af)proval  of  the  contract,  despite  Ickes 
objections. 

riie  phm  includes  a  nine-year  con¬ 
tract  to  supply  poAver  to  the  irrigation  | 
districts.  Ickes  has  insisted  that  none  f 
of  the  Hetch  Hetchy  poAver  sold  to  the 
districts  be  resold  to  Pacific  Gas  and 
Electric  Co.  and  that  the  <listricts  limit 
to  194.4  levels  sales  of  their  oAvn  poAver 
to  PG  and  E.  J  he  districts  agreed  to 
accept  the  first  demand  to  conform 
Avith  the  Raker  Act  but  refused  to  sub¬ 
mit  to  the  second.  Avhich  thcA’  called 
“an  arbitrary  dictum  (tf  the  Secretary 
of  the  Interor”  in  limiting  the  opera¬ 
tions  of  their  oAvn  Don  Pedro  poAver 
plant.  The  districts  have  generated 
poAver  at  this  plant  for  20  years  and  | 
have  sold  surf)lus  to  the  {)rivate  com¬ 
pany.  It  is  supposed  that  thev  Avould 
increase  sales  to  PG  and  E  after  thev 
began  taking  Hetch  Hetchy  poAver. 

In  disalloAving  the  nine-year  life  of 
the  contract,  Ickes  stated  that  the  pro-  ' 
posal  Avould  not.  under  anv  conditions,  t 
conform  to  the  Raker  Act  after  1950.  | 
PoAver  contracts  betAveen  the  citv  and  I 
kaiser  plants  are  of  five-year  duration,  I 
he  pointed  out.  and  on  their  termina-  I 
tion.  the  amount  of  dump  poAver  avail-  '■ 
able  for  sale  to  PG  and  E  Avould  be  I 
greatly  increased.  The  citv's  revenues  I 
from  this  dinnp  poAver  Avould  rise  from  t 
824.000  in  1949  to  8423.000  in  1950, 
he  stated.  ! 

Currently  San  Francisco  is  realizing  } 
.82.400.000  annually  from  sale  of  the 
entire  Hetch  Hetchy  output  to  PG  and  f 
E.  The  neAV  contracts,  as  thev  stand.  I 
Avould  mean  a  loss  to  the  citv  of  metre  | 
than  81.800,000  during  the  nine  years.  | 

•  May  Snow  Si  rveys  throughout  the  t 
West  resulted  in  oidy  minor  changes  L 
in  the  runoff  and  storage  forecasts  re¬ 
leased  in  April,  according  to  the  Divi-  = 
sion  of  Irrigatietn,  Soil  Conservation 
Service.  Aside  from  some  (’alifornia  | 
basins.  Avhere  April  precipitation  Avas  I 
beloAv  average,  and  various  parts  of  the  ^ 
Intermountain  and  Rttckv  Mountain  i 
states.  Avhere  Ioav  temperatures  have 
postponed  heavy  runoff,  the  outlook  is 
about  as  reported  in  the  May  issue.  I 
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big  advances  are  coming  from ! 


FrigiJaIre  Dealers  know  that  the  only  sound  way  to  measure 
promises  for  the  future  is  by  the  record  of  past  performance. 
And  they  have  to  look  back  only  to  1939  to  be  reminded 
that  it  was  Frigidaire  which  pioneered  the  most  revolutionary 
refrigeration  advance  in  recent  years. 

This  was  the  sensational  Frigidaire  Cold  Wall  Refrigerator, 
first  practical  application  to  household  refrigeration  of  direct 
cooling  through  the  walls,  instead  of  by  conventional  methods. 

Nor  is  this  all.  The  greatest  forward  step  in  refrigeration  pre¬ 
vious  to  the  Cold  Wall  was  the  development,  in  cooperation 
with  General  Motors  research  scientists,  of  "Freon” — a  refrig¬ 
erant  with  such  ideal  properties  that  practically  all  mechanical 
refrigerators  now  use  it. 

And  in  addition  to  Freon?  The  Meter-Miser,  simplest  refrig¬ 
erating  mechanism  ever  built — another  Frigidaire  triumph  in 


Look  to  Frigidaire 
for  Leadership  through 
. . .  PRODUCT  DESIGN! 


product  design.  The  Hydrator,  the  Cold  Control,  the  Quickube 
Ice  Tray,  the  one-piece,  all-steel  cabinet — all  these  and  many 
more  were  "Frigidaire  Firsts”  in  product  design  ! 

Frigidaire  Dealers — and  Frigidaire  Product  Design 

The  Frigidaire  Cold  Wall  gave  Frigidaire  Dealers  overwhelm¬ 
ing  selling  advantages — foods  kept  fresh  for  days  without 
covering;  no  transfer  of  food  odors;  two  storage  compartments, 
completely  separate,  maintained  at  different  temperatures. 

Looking  ahead,  Frigidaire  Dealers  know  that  the  same  kind 
of  research  that  developed  the  Cold  Wall,  and  all  Frigidaire’s 
other  "Firsts,”  will  continue  to  bring  them  the  leadership  in 
product  design  that  means  .  .  .  Leadership  in  Sales  1 


F«r  fcjtwwwrr 

ppt  FRIGIDAIRE 

>*  Wtu  fWaOM*  Division  of 

GENERAL  MOTORS 

OATTON  1,  OHIO  •  IIASIOI  IS.  ONTARIO 
P*ac*tini«  buMtrt  of 

REFRIOCRATORS  •  RANGES  •  WATER  HEATERS 
HOME  FREEZERS  •  ICE  CREAM  CABINETS 
COMMEROAL  REFRIGERATION  •  AIR  CONDITIONERS 
BEVERAGE.  MILK,  AND  WATER  COOURS 


Here’s  why  Frigidaire  Dealers  know  where  tomorrow’s 
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Users  oi  fluorescent  lighting,  engineers 
and  maintenance  men  are  enjoying  more 
efficient  lighting  by  using  G-E  Watch  Dog 
Starters.  These  manual  reset  starters  are 
providing  the  utmost  in  all-around  fluores¬ 
cent  lighting  service  in  war  factories  all  over 
the  nation.  That’s  why  these  three  prefer 
G-E. 


// 
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.  .  .  forget  It. 


Would  you  like  to  know  more  about  G-E  Watch  Dog  Starters? 
VC’rite  for  our  bulletin,  "How  to  Use  Fluorescent  Accessories  for 
Best  Lighting  Results.”  Send  your  request  to  Section  j753  -  18. 
Appliance  and  Merchandise  Department,  General  Electric  Company, 
Bridgeport,  Connecticut. 

BUY  WAR  BONDS  AND  KEEP  THEM 

GENERAL  M  ELECTRIC 


SENATE  APPROVES  STEAM 
PLANT  FOR  BAY  AREA 

The  Senate  last  month  accepted  by 
voice  vote  an  amendment  to  the  In- 
teri(»r  appropriation  hill  authorizing 
the  de|)artment  to  plan  a  steam  power 
plant  for  the  San  Francisco  Hav  area 
and  a  transmission  network  for  Cali¬ 
fornia’s  Central  Valley,  both  to  expand 
the  hydroelectric  output  of  Shasta  and- 
Keswick  dams. 

Rejected  hy  the  House  when  it  con¬ 
sidered  the  1946  appropriation  hill 
the  amendment,  appropriating  $215,- 
000  for  completion  of  plans  for  the 
«team  plant  and  transmission  network 
was  put  into  the  bill  by  the  Senate 
Appropriations  Committee.  The  Senate 
added  approximately  $39,000,000  to 
the  amount  approved  by  the  House. 

The  amendment  was  approved  after 
!  a  three-day  debate  in  which  the  amend- 
I  ment  was  described  as  opening  the  way 
!  to  the  needless  expenditure  by  the  fed- 
I  eral  government  of  $7.5.000,000  for 
j  pctvver  properties  which  P(»  and  E  had 
testified  it  was  willing  to  build. 

PUD-Acquired  Property  Not 
Liable  on  School  Tax  Liens 

I 

i  Acquisiti(tn  of  property  within  a 
school  district  by  the  federal  govern- 
j  ment,  the  state  or  by  a  PUD  removes 
such  property  from  the  tax  rolls  and 
I  from  the  operation  of  subsequent  tax 
1  liens,  the  state  attorney  general’s  office 
j  at  Olympia.  Wash.,  recently  advised 
i  Superintendent  of  Public  Instruction 
Pearl  A.  Wanamaker.  Mrs.  Wanamaker 
'  had  inquired  whether,  in  the  instance 
I  of  a  school  district  having  issued  bonds, 
the  public  utility  property  would  re¬ 
main  obligated  for  the  payment  of  a 
proportionate  share  of  the  bonded  in¬ 
debtedness  outstanding  at  the  time  of 
acquisition. 

The  attorney  general  found  that  such 
bonds  represent  an  indebtedness  of  the 
school  district  which  must  be  funded 
by  the  taxes  levied  only  against  the 
taxable  property  of  the  district,  and 
that  acquisition  by  a  PIT)  would  re- 
I  move  the  property  from  such  liability. 

Washington  PUD  Takes  Over 
Grant  County  Properties 

I  Washington  Water  Power  Co.  hold¬ 
ings  in  (irant  County  were  taken  over  : 
by  the  local  PUD  on  June  13.  Power  i 
com|)any  officials  waived  an  appeal  to  i 
the  Washington  State  Supreme  Court  1 
I  on  the  question  of  a  new  condemna- 
^  tion  trial. 

Purchase  price  was  $593,088,  the 
amount  fixed  by  condemnation  jury  in  1 
December  1944,  plus  subsequent  costs, 
additions  and  interest  less  earnings. 


L 
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For  speedy  repairs  or  efficient,  low-cost  rebuilding  .  .  .  Burndy  can 
fill  every  requirement  for  electrical  connectors.  All  are  designed  for 
simple,  speedy  installation  ...  all  long  proved  for  their  efficiency 
and  permanency.  Let  us  know  your  requirements.  Literature,  and 
engineering  cooperation,  freely  offered.  Burndy  Engineering  Co., 
Inc,  107-V  Bruckner  Blvd.,  New  York  54,  N.  Y, 


Htad^norttrs  for 

CONNECTORS 


IN  CANADA;  Canadian  Lin*  Malarial 
ToroiHo  13 
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TIPS  TOOL 

designers  work 

for  SAFETY 
SERVICE 
SIMPLICITY 

This  typical  tool  was  designed  to  simplify  the 
replacing  of  damaged  dead  end  insulators  on 
low  voltage,  light  construction  transmission  lines 
without  interrupting  service.  It  is  so  simple  that 
insulator  changes  have  been  made  with  it  in  ten 
minutes  from  start  to  finish.  It  is  completely  safe 
because  it  is  easily  applied  at  a  safe  distance 
from  conductors.  It  is  light  weight  but  sturdy 
and  serviceable  and  it  can  be  applied  to  pole 
or  cross  arm  dead  ends  even  where  space  is 
limited. 

This  device  was  the  brain  child  of  Tips  Tool 
Design  Engineers,  but  it  followed  the  usual  de¬ 
velopment  procedures  typical  of  all  Tips  Tools. 
It  was  born  of  necessity  and  developed  by  im¬ 
proving  on  older  ideas  and  combining  them 
with  new  ones.  Many  tests,  field  trials  and  alter¬ 
ations  were  made  before  the  final  masterpiece 
was  ready  for  production. 

All  hot  line  tools  which  bear  the  Tips  Tool 
trademark  are  completely  dependable  because 
they  are  designed  by  experts  who  demand  the 
ultimate  in  simplicity,  safety  and  serviceability. 


MANAGEMENT  AND  UNIONS 
DEBATE  MARKETS.  WAGES 

Electric  utilities  niana"ement  and 
labor  unions  did  not  see  eye  lo  eye  at 
a  public  hearing  conducted  in  Denver, 
May  17.  for  the  purpose  of  considering 
proper  labor  market  areas  and  wage 
bracket  rates  applicable  to  the  indus¬ 
try  in  War  Labor  Board  Region  9, 
comprising  Colorado,  Wyoming,  Mon¬ 
tana,  Utah,  Idaho  and  New  Mexico, 
The  status  quo  remained  unchanged 
June  20,  when  parties  to  the  inquiry 
filed  reports  to  sustain  their  divergent 
views. 

Management,  represented  by  F.  F. 
McCammon,  who  identified  himself  to 
Dr.  Vernon  H.  Jensen,  chairman  of  the 
May  17  hearings,  as  spokesman  for  his 
associates,  asserted  that  any  attempt 
to  change  the  present  system  from  lo¬ 
calized.  or  state-wide,  bracketing  areas 
to  one  embracing  636,000  square  miles 
in  the  six  states  comprising  the  Ninth 
Regional  W'ar  Labor  Board’s  jurisdic¬ 
tion,  would  be  vain.  The  difficulties  of 
establishing  on  a  regional  basis  a  fair 
wage  schedule  for  electric  company  em¬ 
ployees,  whose  operating  conditions 
were  diverse  and  where  living  condi¬ 
tions  are  dissimilar,  presented  insur¬ 
mountable  obstacles,  he  declared.  Mc- 
Cammon’s  viewpoint  was  supported  by 
other  representatives  of  management, 
who  submitted  wage  schedules  apply¬ 
ing  to  their  several  localities  and  the 
facts  that  led  to  their  acceptance  as 
fair  remuneration  for  the  services  ren¬ 
dered. 

Utilities  management,  in  fact,  de¬ 
sired  that  state-wide  wage  brackets  be 
broken  down  into  three  areas  for  pur¬ 
poses  of  fixing  proper  compensaticm : 
1.  Heavily  congested  regions.  2.  Small 
communities  and  3.  rural,  mining  or 
isolated  places.  ( Colorado  now  has  a 
differential  between  metropolitan  areas 
— over  2.3.(M)()  population — and  those 
smaller.  I 

H.  W^  Bell,  international  vice-presi¬ 
dent.  International  Brotherhood  of 
Electrical  W  ctrkers.  representing  the 
I  nions  involved  in  the  question  before 
the  panel,  objected  to  the  whole  ))ro- 
cediire  on  the  grounds  that:  1.  Rf'.A 
and  municipals,  not  within  the  scope  of 
the  regional  board,  were  present  at  the 
hearing:  2.  the  entire  process  of  mak¬ 
ing  any  change  in  existing  wage  brack¬ 
ets  properlv  comes  under  the  jurisdic¬ 
tion  of  the  National  W^ar  Labor  Board, 
thus  leaving  regional  panels  without 
power  to  act.  Wdien  Chairman  Jensen 
|)ointed  out  that  facts  were  facts 
wherever  discovered,  I  nion  spokes¬ 
men,  affiliated  with  both  CIO  and  AF 
of  L.  continued  their  arguments  that 
electrical  workers  in  anv  classification 
are  entitled  to  the  same  wage  scale, 
no  matter  where  thev  work. 

Management,  at  this  point,  objected 


to  the  Union  assumption  that  electrical 
workers  are  ‘"boomers”,  moving  from 
one  place  to  another  with  great  fre¬ 
quency.  Here,  both  sides  to  the  con¬ 
troversy  were  stalemated  by  the  “pre¬ 
vailing  wage”  formula,  with  manage¬ 
ment  insisting  that  most  utility  em¬ 
ployees  were  trained  by  the  companies 
and  kept  in  or  near  their  home  com¬ 
munities.  Labor  demurred. 

Chairman  Jensen  instructed  McCam¬ 
mon  to  present  data  from  hiring  rec¬ 
ords  as  a  key  to  unlock  the  deadlocked 
hearing.  McCammon  did  so  June  20. 
The  regional  board  accepted  this  in¬ 
formation  for  study  and  notified  those 
interested  that  the  hearing  would  be 
resumed  about  July  6. 

Interconnection  Planned  by 
Bonneville,  B.  C  Electric 

Power  interchange  between  the 
Bonneville-Coulee  system  and  B.  C. 
Electric  Railway  Co.  is  proposed  in  a 
contract  sent  to  Washington  last  month 
for  Presidential  approval. 

J  he  agreement  calls  for  initial  de¬ 
livery  of  22,000  kw.  to  B.  C.  Electric 
until  the  company’s  proposed  Bridge 
River  project  can  be  constructed.  The 
Bridge  River  development,  planned  to 
relieve  a  power  shortage  in  the  Van¬ 
couver  area,  will  be  started  within  a 
year,  according  to  present  plans.  It  is 
estimated  by  Bonneville  officials  that 
the  company  will  require  up  to  60,000 
kw.  during  this  period. 

Bonneville  will  deliver  the  pow'er 
over  a  60-miIe,  230.000-voIt  line  which 
it  will  construct  from  a  point  near 
Arlington.  Wash,  to  the  (’anadian 
border  near  Blaine,  B.  C.  f'lectric  will 
tie  into  the  new  Bonneville  line  with  a 
230.000-voIt  line  to  be  built  from  the 
border  to  the  company’s  new  substa¬ 
tion  near  Vancouver,  B.  C. 

According  to  Bonneville  Administra¬ 
tor  Paul  Raver,  the  two  systems  will 
continue  to  interchange  energy  after 
the  Bridge  River  plant  is  completed. 
Diversity  of  hydroelectric  resources  in 
Omada  and  the  I  nited  States  makes  it 
mutually  advantageous,  Raver  pointed 
out. 

•  W.  C.  Oilman,  senior  member  of 
the  New  York  engineering  firm  of  W. 
Cf.  Ciilman  &  ('o..  has  been  retained  by 
the  B.  C.  Municipalities  as  advisor  in 
connection  with  the  proposal  to  pur¬ 
chase  assets  of  the  B.  C.  k'.lectric  Rail¬ 
way  Co.  (iilinan  recently  made  a  flying 
trip  to  Vancouver,  where  he  conferred 
with  a  nine-man  committee  representa¬ 
tive  of  the  municipalities.  He  will  pre¬ 
pare  a  preliminary  report  and,  when 
this  is  available,  other  consultants  will 
be  named  to  work  with  him  in  the 
drafting  of  a  more  detailed  report  for 
consideration  by  the  interested  munici- 
])al  bodies. 


Here  are  five  from  a  series  of  Electric 
Ranges  for  Tomorrow/'  sketched  for  Elec- 
tromaster  by  George  W.  Walker,  noted 
'  '  industrial  designer.  Probably  not  more 

than  one— selected  by  dealers,  home  economists  and 
utility  officials  in  a  nation-wide  survey— will  reach 
production.  Electromaster  is  planning  carefully  to  give 
the  postwar  consumer  exactly  the  range  she  wants. 

This  we  do  know.  Every  Electromaster  range  will 
be  up  to  the  minute  in  construction,  operation,  and 
cooking  delight.  Electromaster  engineering  has 
steadily  kept  pace  with  Electromaster  product  design. 

The  prewar  Electromaster  Model  (shown  at  right) 
had  illuminated  twin-unit  oven,  automatic  signal 
light  for  each  unit,  warming  compartment,  two 
spacious  ball-bearing  mounted  storage  drawers,  and 
6-quart  Vita-Miser  cooker.  Thousands  of  these  ranges 
are  providing  efficient,  trouble-free  service. 

In  some  territories  dealerships  are  still  available. 


MODEL  16>1 


m  w 


If 


Electrical  West — Vol.  95,  No.  1 

ARIZONA  POWER  AUTHORITY 
NAMES  HOBSON  DIRECTOR 

J.  R.  A,  Hobson,  Jr.,  former  direc* 
tor  of  ])ul)lic  utilities  at  Ifichmond, 
Va.,  has  been  appointed  director  of  the 
newly  created  Arizona  Power  Author¬ 
ity.  1  be  j)ower  authority  was  created 
at  a  special  session  of  the  state  legisla¬ 
ture  at  the  re(pjest  of  Governor  Sidney 
I*.  Osborn  and  after  long  discussion. 

J  be  controversy  started  shortly  after 
completion  of  Roulder  Dam,  because 
17%  of  Roulder's  power  output  was 
allocated  to  Arizona  and  there  was  no 
state  agency  in  existetice  empowered 
to  receive  the  power  and  build  trans¬ 
mission  lines  for  distribution  within 
the  state. 

Greatio!!  of  the  authority  was  op¬ 
posed  by  the  Salt  River  Valley  Water 
I  sers  Assn,  which  operates  a  chain  of 
dams  on  the  Salt  River  and  distributes 
power  in  central  Arizona,  and  others. 

I  iider  the  advice  and  counsel  of  the 
power  authority,  a  number  of  electric 
power  cooperatives  have  lu'en  organ¬ 
ized  and  about  16  are  projected  as  a 
means  of  blanketing  the  entire  state. 
I  he  cooperatives  are  being  organized 
because  the  Power  Authority  lacks 
legal  authority  to  retail  or  wholesale 
p(»w»*r  to  consumers. 


FPC  Survey  Shows  How  V-E  Day 
Affected  Electric  Utilities 

Two  imj)ortant  ev  idences  of  the  ef¬ 
fect  of  V-K  day  upon  ■  the  electric 
utilities  of  the  I  .  S.  have  been  brought 
out  in  a  survey  just  completed  by 
the  Federal  Power  Gemimission  which 
shows  that  little  chauge  is  to  be  ex- 
i)eeted  iu  the  levels  of  <t|)erati(»n  and 
revenue  for  the  next  12  months  and  a 
decided  upward  trend  is  to  In*  expected 
iu  plant  expenditures. 

Plant  expenditures  will  reach  a  level 
ec'^ual  to  the  1611-42  rate.  4  hey  will  be 
largely  finaueed  from  available  cash, 
the  study  shows.  In  the  eleven  Far 
Western  states  the  total  expenditures 
will  be  .Slt)(>.o01 .600  for  the  business 
managed  and  municipally  operated 
utilities  exclusive  of  federal  ])rojeets. 
4  his  compares  with  .S7(»0, 667,000  for 
the  whole  I  .  .‘s.  A  tabulation  of  the 
ligures  folhtws: 

Ele  irn  If  e.stcrn 

States  I’.S. 

Structures  and  im¬ 
provements  .  ?19.0o2.0(K)  $119,713,000 

Equipment  . .  62.-112.(M10  109.099.000 

Maintenance  .  13,18.3.000  207,972,000 

Materials  and  sup¬ 
plies  .  2.1,31.000  2.3.883,000 

Total  . 106.801,000  760,667,000 

Revenue  estimates  for  the  12  months 
following  V-E  day  for  the  Far  West 
.$407.2.50,000  as  against  a  total  of  $-4,- 
1 0.5..530.000  for  the  U.  S. 


Sicctncc 

TUTTLE  &  KIFT  INC. 

GENERAL  OFFICES  AND  P  L  A  N  T 

1825  NORTH  MONITOR  AVENUE  •  CHICAGO  39,  ILLINOIS 


MANUFACTURERS  •  DOMESTIC  AND  INDUSTRIAL 
^  HEATING  UNITS  •  SWITCHES  •  CONTROLS 


106  News 


Every  TK  Replacement  Unit  that 
you  install  now  wins  another 
loyal -friend  and  enthusiastic 
booster  for  you.  That’s  the  sure 
way  to  build  a  strong  successful 
business  for  the  years  ahead. 
Quality  is  guaranteed  by  the  uni¬ 
formly  high  standards  of  T  K  units  - 
nickel  —  chromium  resistance  wire  in 
perfect  spiral  centered  in  magnesium 
oxide.  Rugged  precision  construction 
defies  the  extremes  of  heat  and  cold  — 
rust  —  corrosion  —  food  chemicols  — 
steam  —  water  and  rough  handling 


Units  shown  raised  to  clean¬ 
ing  position.  Lift  and  turn 
principle  makes  cleaning  easy. 


THERE  ARE  ONLY  2  SIZES  OF  T-K  UNITS  BUT 
THERE  ARE  DIFFERENT  INSTALLATION  RINGS 


July,  1945  —Electrical  West 


For  KILOVARS  during  peak  loads 

« 

without  overvoltage  at  light  loads 


PYRANOL 

CAPACITORS 


— . . 


Buy  all  the  BONDS  you  can* 
and  k—p  all  you  buy 


•  Capacitors  permanently  connected  to  the  circuit  can 
be  augmented,  at  periods  of  peak  loads,  without  causing 
overvoltage  at  light  loads,  by  the  use  of  the  new  G-E 
Auto-switch  capacitor.  This  capacitor  is  automatically 
connected  in  the  circuit  when  increased  load  causes  a 
drop  in  voltage,  and  is  automatically  disconnected 
when  the  load  decreases.  Thus  the  possibility  of  pre¬ 
mature  burnouts  of  such  equipment  as  lamps  and  sole¬ 
noids  on  your  customers’  circuits  is  reduced. 

It  is  designed  for  outdoor  use,  either  foundation-, 
platform-,  or  crossarm-mounted.  The  attractively 
styled  housing  has  a  durable,  light-gray,  weather- 
resistant  finish.  A  number  of  special  features  contribute 
to  safety,  accessibility,  and  ease  of  installation. 

Voltage-responsive  Auto-switch  capacitors  are  avail¬ 
able  for  use  on  2400-volt  delta  and  4 160- volt,  4-wire  or 
Gr  Y  systems.  Current-responsive  models  can  also  be 
obtained. 

Ask  for  Bulletin  GEA-4405  for  complete  information. 
General  Electric  Company,  Schenectady  5,  N.  Y. 


To  line 


Simplified  schematic  diagram  of  Auto-switch  capacitor  ^Pyr'i^l''cap«itws** 
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EDISON  ASKS  FREQUENCY 
CHANGE  TO  60  CYCLES 


THE  HAZARDS 
F  EXPOSED  ELECTRICAL  CONDUCTORS 


Application  for  change  in  frcipjcncy 
from  50  to  (»0  cycles  has  heen  tiled  by 
Soiilherti  (lalifornia  Edison  Co,  with 
the  (iaiifornia  Kailroad  (a)mmission. 
'I  he  coni|)any  has  used  50  cycles  ex- 
cept  in  its  San  Joacpiin  Valley  territory. 

I  he  program  would  cost  $20,000,000 
and  recpiire  about  five  years  to  com- 
jth'te.  Surveys  and  other  preparations 
would  require  l<>  months  and  actual 
physical  changeover  on  customer 
premises  would  hegin  in  the  summer 
of  1017  and  rccpiire  about  .‘i*/**  years, 
it  is  estimated. 

A  movt*  conl(Miq>lal(‘d  for  several 
vears  since  the  cities  of  Eos  Angeles, 
(ilendale,  llurhank  and  Pasadena 
changed  to  00-cycle  sysl«*ms,  the  pro¬ 
gram  has  been  delayc'd  because  of  war¬ 
time  ser\  ic(*  demands,  accorditig  to 
W'.  (7  Mullendore,  president  of  the 
l.dison  Co. 

Coimmailing  on  llu'  application  be¬ 
fore  the  Kailroad  (^umnission,  Midh'ii- 
dore  said.  “IIk^  postwar  pi'iiod  is  a 
|iaiiicuhirly  opportune  time  for  making 
th(*  change  hecaust*,  in  all  likcliluxul, 
th(‘  peak  wartiiiK*  (h'lnands  on  the  com- 
panv  for  servic»*  will  lx*  cut  down  con- 
sidcrahiv,  and  also  in  that  period  our 
cotisiimers  will  he  |)urchasing  and  plan¬ 
ning  the  purchase  of  new  e(|uipment. 


With  the  Fully 

Rubber 

Insulated 

rRAC  TROLY 
SYSTEM 


Readily  installed  on 
ALL  TYPES  OF 
FAectrically  Operated 

★  Cranes  ★Tramcars 

★  Hoists  ★Monorails 
★  Mobile  Portable 

Tools 


Spokane  Transit  System  Is 
Sold  by  Washington  Company 

'The  Spokane  Cnited  Hail  ways  Co, 
of  Spetkane  has  heen  sold  by  its  owner, 
the  Washington  Water  Power  (a),  to 
.1.  E.  Ilaugh,  «*f  Oakland,  ('alif.,  j)resi- 
dent  of  the  Pacific  City  Eines,  for  a 
(•(tnsideration  of  $«{50,0()0.  According 
to  Kinsey  M.  Hohinson.  president  of 
the  power  com|)anv.  the  firm,  which 
already  operates  in  Everett  and  Ihdling- 
ham,  Wiish.,  as  well  as  in  Montana, 
Utah,  and  (California,  will  incorporate 
a  new  com|)anv,  called  Spokane  City 
Eines,  to  purchase  the  company’s  jdiysi- 
cal  properties,  and  will  apply  for  state 
authority  to  operate.  'I'he  State  Public 
Utilities  (Commission  must  ap|)rove  the 
deal. 


Why  not  thoroughly  investigate  the 
multiple  savings  and  advantages  to  be 
secured  by  removing  the  jx)ssibility  of 
costly  accidents  and  fire  hazards,  result¬ 
ing  from  exposed  electric  trolley  wires  in 
and  around  your  plant.  Start  your  investi¬ 
gation,  today,  by  l(X)king  into  the  fully 
rubber- insulated  TRAC  TROLY  Sys¬ 
tem,  designed  for  single  or  multiple 
phase  A.C.  or  D.C.  circuits  up  to  600 
Volts.  This  protection  is  not  only  eco¬ 
nomical  but  yields  large  returns  in  in¬ 
creased  production  efficiency,  lower 
maintenance  costs  and  reduced  compen¬ 
sation  rates  with  higher  earned  dividends 
Get  full  particulars  without  delay. 


VFNlll  TODAY 

For  your  copy  of  TRAC 
TROLY  SAFETY  - 
bulletin  No.  201  i 


•  In  Ordkr  that  no  cm|)l(>ycc  will  he 
|)cnalizod  for  taking  time  out  to  defend 
Ins  eountry,  Idaho  Power  Co.  will 
plaee  returned  serviec  men  and  women 
in  the  status  of  employment  which  they 
logically  would  have  attained  if  they 
had  not  gone  into  military  service.  'I'his 
policy  was  announced  recently  by  C.  J. 
Strike,  president,  who  said  that  special 
training  would  he  given,  where  neces¬ 
sary,  for  rapid  upgrading  of  such 


E^liOW 


STEADY  JOBS 
and  EQUIPMENT  BUYING 


/^USTAINED  employment  is  not  an  attainable 
unless  we  can  moderate  the  erratic  Huctu- 
at  ions  which  have  chai  acterized  the  markets 
for  producers’  ecpiipment  in  past  periods. 

In  the  .‘55th  editorial  of  this  series,  “Sustained 
Constructioii  Activity”,  it  was  pc'inted  out  that  there 
is  no  specific  that  can  cure  our  economy  of  its 
“boom-or-hust”  proclivities.  Rejecting  the  notion 
that  the  construction  industry  could  he  so  managed 
as  to  stabilize  business  as  a  whole,  that  editorial 
stressed  the  important  contribution  it  could  make 
to  that  end,  and  suggested  several  practical  expe¬ 
dients  through  which  construction  activity  might  be 
regularized. 

Producers'  equipment  reprc.sents  an  area  of  pro¬ 
duction  quite  as  broad  and  diverse  as  construction, 
though  smaller  in  aggregate  value.  The  classilication 
embraces  all  types  of  durable  equipment  bought  and 
used  for  profit— locomotives,  motor  trucks,  electric 
generators,  conveyors,  machine  tools,  farm  imple¬ 
ments,  and  so  on  down  to  surgical  instruments  and 
dentists’  drills. 

Although  the  output  of  such  equipment  averages 
over  a  long  period  only  5  or  6  per  cent  of  the  nation's 
total  output,  it  resembles  construction  in  its  extra¬ 
ordinary  ups  and  downs.  While  its  component  items 
differ  widely  in  the  amplitude  and  violence  of  their 
fluctuations,  the  class  as  a  whole  is  one  of  the  most 
unstable  sectors  of  the  economy,  making  therefore  a 
quite  disproportionate  contribution  to  the  cyclical 
swings  of  total  production  and  employment.  From 
to  1952,  for  example,  the  decline  in  the  output 
of  producers’  equipment  (at  constant  prices)  was 
(55-70  per  eent,  in  contrast  to  a  decline  of  25-30 
per  cent  in  the  national  output  exclusive  of  such 
equipment  and  construction. 

A  more  recent  example  of  the  volatility  of  demand 
in  this  field  may  be  found  in  the  movement  of  a 
monthly  inde.x  of  orders  for  industrial  equipment, 
which  rose  from  92  in  the  spring  of  1936  to  1(50  in  the 
spring  of  1937,  falling  thence  to  65  in  the  summer 
of  1938  and  rising  again  to  142  in  the  fall  of  1939. 
Such  fantastic  oscillations  present  an  obvious  and 
inescapable  challenge  to  all  concerned  with  eco¬ 
nomic  stabilization. 

Not  only  are  these  fluctuations  bad  for  the  econ¬ 
omy;  they  represent  demonstrably  bad  buying  policy 
on  the  part  of  the  purchasers  of  equipment.  Peaks 
in  demand  come  characteristically  just  before  a  busi¬ 
ness  depression  (1919,  1929,  and  1937,  for  example) 


when  machinery  costs  the  most  to  buy  and  install 
and  whc'i  it  has  the  lowest  expectancy  of  continuous 
use.  Ar  exactly  the  wrong  moment  everyone  wants 
to  buy.  In  the  depression  itself,  on  the  other  hand, 
with  costs  down,  and  with  nowhere  for  the  economy 
t^)  go  ])'.it  up,  equipment  is  a  drug  on  the  market. 
No  one  wants  it  when  it  is  cheap  and  has  the  greatest 
prospect  for  steady  employment.  Here  is  a  behavior 
pattern  so  profoundly  irrational  there  must  be  hope 
for  its  correction. 

There  is  an  inx’eterate  tendency  for  business  man¬ 
agement  to  forecast  the  future  simply  by  projecting 
the  trends  of  immediate  past.  Although  it  is  axio¬ 
matic  that  the  chance  for  an  extended  period  of  fur¬ 
ther  prosperity  is  inversely  related  to  the  duration 
of  the  prosperity  already  experienced,  this  truism  is 
generally  ignored.  The  longer  the  boom  has  run,  the 
more  certain  is  business  management  that  it  will 
continue  indefinitelj'.  Convinced  at  last  by  “actual 
experience”  that  prosperity  is  here  to  stay,  execu¬ 
tives  give  the  green  light  to  commitments  for  expan¬ 
sion  and  modernization  previously  deferred  in  a 
skeptical  attitude  of  “wait  and  see”.  The  result,  so 
ofte\i  repeated  in  our  economic  history,  is  an  ex¬ 
plosive  burst  of  demand  for  equipment  coincident 
with,  and  contributing  to,  the  final  spasm  of  a 
boom.  Witness  the  phenomenal  rise  in  industrial 
equipment  orders  during  1928  and  the  spring  of 
1929. 

The  same  prophetic  illusion  works  in  reverse  dur¬ 
ing  a  depression.  Recent  experience  is  projected  into 
the  future.  Although  the  mathematical  probability 
of  an  imminent  and  prolonged  period  of  prosperity 
increases  directly  with  the  duration  of  a  depression, 
it  finds  little  reflection  in  business  decisions.  Timidity 
and  caution  are  the  order  of  the  day. 

Compounding  the  errors  caused  by  faulty  per¬ 
spective,  are  a  number  of  influences  which  make 
it  extremely  difficult  for  individual  enterprises  to 
follow  a  policy  geared  to  sensible  long-term  con¬ 
siderations.  In  a  boom,  particularly  in  its  climactic 
phase,  most  producers  find  their  order  books  crowd¬ 
ed  beyond  the  potential  of  their  current  capacities 
and  are  faced  with  the  alternatives  of  expanding 
or  losing  trade  to  competitors.  In  depression  the 
situation  is  reversed,  and  producers  with  unused 
facilities  find  it  difficult  to  justify  increases  in  their 
capital  charges. 

An  even  more  controlling  factor  in  many  cases  is 
the  availability  of  funds.  This  is  especially  important 


for  small  concerns.  Typically  such  firms  enjoy  but 
limited  credit,  and  with  no  ready  access  to  the 
securities  markets,  their  capital  expenditures  depend 
primarily  on  earnings.  When  they  are  making 
money,  they  can  afford  to  buy  equipment;  when 
they  are  losing,  they  largely  disappear  from  the 
j  equipment  market.  Even  great  enterprises,  though 
’  less  dependent  on  earnings  as  a  source  of  capital 
j  financing,  are  profoundly  influenced  by  the  volume 
of  internal  funds  available  for  the  purpose,  a  volume 
as  a  rule  far  greater  in  prosperity  than  in  depression. 
Moreover,  it  is  usually  easier  in  good  times  to  obtain 
outside  funds  through  the  sale  of  stock  or  by  bor¬ 
rowing,  since  in  bad  times  bankers,  underwriters, 
and  investors  are  susceptible  to  the  same  timidity 
C  and  caution  that  afflict  business  management  gen- 
i  erally. 

|i  We  are  dealing  here  with  a  combination  of  psy- 
chological,  physical,  and  financial  forces  which  con- 

I  spire  to  aggravate  the  instability  of  demand  for 
capital  equipment.  What  can  be  done  to  reduce  this 
instability  and  thus  to  bring  equipment  purchasing 
into  a  more  sensible  and  constructive  pattern? 

There  is  no  panacea,  no  royal  road  to  the  solution. 
The  problem  has  been  with  us  since  the  beginning 
of  the  industrial  economy.  It  is  complex  and  difficult. 
It  is  not,  however,  wholly  intractable.  We  may  rea¬ 
sonably  hope  that  industry  will,  through  intelligent 
effort,  make  substantial  progress  toward  a  satisfac¬ 
tory  solution.  The  industrial  equipment  field  is  one 
in  which  government,  except  for  war  periods,  has 
exerted  little  direct  control.  The  best  insurance 
against  the  institution  of  government  measures  is  to 
so  conduct  activities  in  the  equipment  field  that  no 
justification  for  government  interposition  can  be 
j  made. 

☆  ☆  ☆ 

1.  The  first  and  most  important  step  is  for  industry 
itself  to  reconsider  its  heretofore  haphazard  and  oppor¬ 
tunistic  policy  in  the  purchase  of  equipment,  substi¬ 
tuting  so  far  as  possible  a  regularized,  long-range 
programming  of  expenditure  that  will  resist  both  the 
excited  long-buying  of  booms  and  the  equally  disturb- 
;  ing  underbuying  of  depressions.  Such  long-range  pro- 
I  gramming  is  particularly  appropriate  and  advantageous 
!  for  large  enterprises  in  established  industries  such  as 
[  railroads,  electric  power,  steel,  automobiles,  and  the 
like,  but  it  makes  sense  much  more  generally, 
s  Once  executives  come  to  realize  that  a  reasonably 
i  stable  equipment  program  contributes  not  only  to  the 

I  welfare  of  the  economy  but  also  to  the  lowering  of 
I  their  long-run  equipment  costs,  the  opportunity  to  com- 
I  bine  a  public  service  with  private  advantage  should 
.  induce  them  to  recast  their  policies  accordingly. 

'  There  is  an  even  more  compelling  reason  for  pur- 
I  chasers  of  industrial  equipment  to  do  everything  pos¬ 
sible  to  regularize  their  demands.  Some  concerns 
unquestionably  will  find  themselves  in  a  postwar  posi- 
I  tion  where  speedy  delivery  of  needed  equipment,  even 
though  it  involves  the  payment  of  premium  prices,  will 
seem  to  be  justified.  But  there  is  no  system  of  accounting 
that  can  show  it  to  be  a  profitable  transaction  to  pro¬ 
mote  an  equipment  industry  boom  that  runs  a  brief 


course  only  to  collapse  when  the  backlog  of  deferred 
maintenance  and  development  has  been  satisfied.  That, 
historically,  has  been  the  trigger  which  trips  the  door 
to  the  depression  phase  of  the  business  cycle.  No  imme¬ 
diate  advantage  can  compensate  for  the  contagious 
paralysis  that  infects  all  business  enterprise  when 
major  layoffs  occur  in  any  major  segment.  No  pre¬ 
cautionary  measures,  self-imposed  by  business,  can  be 
regarded  as  unduly  severe  if  they  can  prevent  this 
devastating  blight. 

2.  Financial  agencies  can  and  should  play  a  respon¬ 
sible  role  in  regularizing  equipment  demand.  Funds 
for  the  purchase  of  producers’  equipment  should  be 
offered  boldly  and  at  low  interest  during  depression 
periods,  and  should  progressively  tighten  as  a  boom 
market  bids  up  the  price  of  purchase  and  installation. 
Banks  and  financial  houses  have  excellent  facilities  for 
gathering  and  interpreting  market  and  general  eco¬ 
nomic  information.  It  is  good  busine.ss  for  them,  and 
for  the  national  economy,  to  exercise  their  accepted 
discretions  in  a  manner  that  w-ill  help  to  promote 
economic  stability. 

3.  There  now'  is  almost  universal  recognition  of  the 
need  for  a  thorough-going  revision  of  our  corporate  tax 
structure  to  the  end  that  effective  incentives  may  be 
offered  for  private  capital  investment.  The  possibilities 
of  including  provisions  which  would  offer  special  tax 
concessions  to  equipment  investments  made  in  depres¬ 
sion  periods  is  w-orthy  of  intensive  exploration. 

☆  ☆  ☆ 

The  fundamental  problem  here  is  educational.  If 
all  business  enterprises  in  a  position  to  do  so  were 
to  regularize  their  equipment  expenditures,  it  would 
have  a  tremendously  beneficial  effect.  True,  it  would 
accomplish  no  miracles.  For  many  concerns  it  is  not 
feasible  to  schedule  equipment  buying  over  a  long 
period.  Even  those  who  do  schedule  it  are  likely  in 
practice  to  attain  only  a  relative  stability.  It  must  be 
acknowledged,  moreover,  that  few  programs  could 
withstand  indefinitely  a  very  deep  and  prolonged 
depression  such  as  w^e  had  in  the  thirties.  Never¬ 
theless  the  adoption  of  stabilization  policies  where 
feasible  would  make  a  signal  contribution  both  to 
the  restraint  of  booms  and  to  the  mitigation  of  de¬ 
pressions.  Here  is  something  industry  can  do  for 
itself. 

It  is  easy  to  disparage  such  remedies  for  economic 
instability  as  are  here  proposed  on  the  ground  that 
they  are  partial  only.  However,  joined  with  others 
also  partial,  they  can  achieve  in  combination  a  solid 
progress  toward  the  goal  of  sustained  high  level  em¬ 
ployment-progress  that  is  unattainable  through  eco¬ 
nomic  cure-alls.  The  road  suggested  is  a  slow  road, 
and  difficult,  but  it  leads  upward. 


President,  McGraw-Hill  Publishing  Co.,  Inc. 
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PG  AND  E  PLANS  BIG 

expansion  program 


Expansion  i)roprams  in  two  divisions 
have  been  announced  by  Pacific  Gas 
and  Electric  Co.  To  relieve  wartime 
overloading  of  distribution  facilities  in 
the  East  Bay,  the  company  will  spend 
gl.585.000  and  an  additional  SI, 500,- 
OOO  will  be  spent  for  distribution  im¬ 
provements  in  San  Francisco. 

Construction  at  San  b'rancisco  is  to 
provide  for  the  1945--1C)  winter  load 
and  is  oidy  j)art  of  a  larger  plan  for 
further  extension  of  the  city's  electric 
farilities.  to  be  undertaken  when  equip¬ 
ment  and  nuiterials  are  available.  The 
present  work  includes  enlargement  of 
Martin  substation  at  a  cost  of  $500,- 
000,  installation  of  new  underground 
cables  and  overhead  distribution  lines, 
construction  of  three  new  substations 
and  other  additions. 

In  the  East  Bay  division,  where  elec¬ 
tric  consum|)tion  has  increased  88% 
in  four  years,  two  projects  will  add 
80,000  hp.  1'lie  largest  of  these,  to  cost 
S%5,000,  provides  for  addition  of 
three  transformers  with  a  total  capac- 
itv  Of  10.000  hp.  to  Claremont  sub¬ 
station.  construction  of  20  miles  of 
underground  duct  line  to  carry  gas- 
filled  ))ower  cable  from  the  substation 
to  an  Oakland  distribution  station,  and 
installation  <»f  a  new  cable  circuit  to 
increase  the  power  supply  to  the  Emery¬ 
ville  industrial  center. 

The  second  East  Bay  project  in¬ 
volves  construction  of  a  new  substation 
near  the  limits  of  San  Leandro,  at  a 
cost  of  $629,700.  The  station  will  be 
operated  by  remote  control  and  will 
have  a  capacity  of  40,000  hp.  Six  new 
local  circuits  will  be  installed  to  con¬ 
nect  with  existing  lines  to  serve  users 
in  the  Hayward-San  Leandro-East  Oak¬ 
land  district.  The  new  substation  will 
l)e  interconnected  with  the  present 
Hay  ward  and  East  Oakland  stations. 


•  He’s  finished  his  job  for  the  Signal  Corps — 
strung  his  last  communication  line  under  enemy 
fire— run  his  last  power  line  to  light  an  emer¬ 
gency  first  aid  station.  Now 
he’s  home  again— back  on  the 
job  of  keeping  America’s 
peacetime  communications 
moving — the  motors  of  indus-  /  f 

try  turning.  ;  ! 

It  will  feel  like  old  times  /  // 

buckling  on  his  Klein  belt —  / 
fastening  his  Klein  climbers— 
a  pair  of  sturdy  Klein  pliers  in 
his  hand.  For  these  quality 

,  .  ,  .  *  ,  ^  linemen  s  equipment 

Klein  tools  and  equipment  that  can  obtain  a  copy  of 
served  him  so  w^ell  in  the  Army  this  folder  on  “Kiein~ 
will  serve  him  as  faithfully  on 
his  peace-time  job  as  they  have 
other  linemen  and  electricians 

ASK  YOUR  SUPPLIER 
lnl«rnalianal  Standard  Electric  Carp.,  New  Yerli 


Idaho  Power  Will  Spend 
Four  Million  on  Additions 


Idaho  Power  Go.  has  announced  a 
$1,000,000  construction  program  to  in¬ 
clude  an  additional  power  plant  on  the 
Snake  River  in  Hagerman  Valley  and 
an  additional  140-mile,  138,000-volt 
transmission  line  from  Hagerman  Val¬ 
ley  to  Emmett  by  way  of  Boise. 

Gonstructitm  is  scheduled  for  com- 
])letion  by  the  end  of  next  year,  accord¬ 
ing  to  C.  J.  Strike,  president.  The  pro¬ 
gram  will  be  financed  by  issuance  of 
39.413  shares  of  preferred  stock,  $100 
par  value,  which  is  the  unissued  bal¬ 
ance  of  the  authorized  4%  preferred 
stock.  Application  for  issuance  and 
sale  of  the  stoc'k  has  been  made  to 
regulatory  authorities. 
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SUPERVISORY 

CONTROL 

FOR  OPERATING  REMOTE 
SYSTEM  COMPONENTS 
as  Hydro  Plants 
Substations 
Switches,  etc.  . 
PROM  A  CENTRAL  POINT 


Illustration  slwu-s  a  Jispatclirr's  control 
panel  for  superz-isinp  a  larae  substation 
v.-ith  telemetering  includeJ.  Space  is 
provided  for  control  and  supervision  of 
eight  lines  and  their  respective  breakers. 

Control  Corporation  automatic  and  remote 
control  equipment  provides  the  simplest,  most 
positive  and  dependable  means  for  remote 
control.  A  single  circuit  is  all  that  is  re¬ 
quired  between  the  dispatching  point  and  the 
controlled  station  and  this  can  be  an  open 
pair  of  wires  paralleling  a  transmission  line, 
a  telephone  cable  pair,  or  a  phantom  circuit. 
It  can  also  be  used  on  a  Carrier  Current 
Channel. 

Each  unit  built  for  the  specific  application 

The  fundamental  principles  and  design  of  the 
supervisory  control  equipment  never  change. 
However,  the  flexibility  of  Super-Trol  system 
mates  it  possible  to  custom  build  each  unit 
for  its  particular  application.  We  give  you 
a  complete  schematic  diagram,  together  with 
outline  drawings  which  you  must  approve  be¬ 
fore  the  unit  is  built. 

WRITE  for  Super-Trol  Bulletin 

This  bulletin  will  give  you  a  complete  picture 
of  the  application  of  Supervisory  Control  to 
such  a  control  problem  as  yours. 

ENGINEERING  SERVICE 

Our  engineers  are  experienced  in  the  appli¬ 
cation  of  Supervisory  Control  and  are  in  a 
position  to  be  of  service  to  you. 


Control  Corporation 

600  Sfinson  Blvd. 
MINNEAPOLIS  13,  MINN. 


B.  C.  ELECTRIC  STARTS 
CONSTRUCTION  PROGRAM 

Firsit  major  link  in  tlie -SSO.OI )().()()() 
'  postwar  construction  jtrogram  of  the 
British  ('.olumltia  Electric  Railway  Co. 
will  get  under  way  before  the  end  of 
June,  according  to  T.  Ingledow.  viee- 
'  president  and  chief  engineer.  'Hie 
initial  joh  will  consist  of  demolition  of 
existing  structures  and  preparation  for 
the  erection  of  a  new  suhstation  at 
I  -Main  St..  Vancouver.  .Approval  for 
this  work  has  heen  received  from  the 
Controller  of  Construction  in  Ottawa, 
and  actual  huilding  operations  will 
commence  hy  Septemher,  Ingledow 
stated. 

The  new  suhstation  will  have  an  esti¬ 
mated  capacity  of  7.5,01)0  kva.,  which  is 
expected  to  he  sulllcient  to  serve  the 
downtown  area  of  V  ancouver  for  manv 
years  to  come.  All  outgoing  circuits 
will  he  built  underground  and  extended 
in  this  fashion  throughout  the  business 
area,  thus  leading  to  ultimate  removal 
of  overhead  light  and  power  circuits. 

riie  new  huilding  will  be  a  three- 
story  structure  of  firejiroof  construc¬ 
tion,  reinforced  concrete,  with  brick 
and  stone  facing,  'I'he  exterior  will  be 
classical  in  effect  hut  the  interior,  as 
well  as  the  etjuipment.  will  he  of  mod¬ 
ern  design.  The  suhstation  and  attend¬ 
ant  transmission  and  distribution  fa¬ 
cilities  will  cost  in  the  neighborhood 
of  S2.000,{)()(). 

Power  will  he  received  at  this  suh- 
I  station  hy  means  of  60.000-volt  under¬ 
ground  transmission  lines,  of  which 
there  ultimately  will  he  five. 

!  Transformers  will  he  of  a  semi-out- 
;  door  ty})e.  Each  transformer  will  have 
I  a  nominal  capacity  of  20,(M)0  kva.  and 
will  he  of  the  three-phase,  three  wind- 
'  ing.  forced-air  cooled  type.  Power  will 
he  transformed  to  12.000-volt  feeders, 
i  in  addition  to  street  lighting  and  other 
auxiliary  apparatus. 

Interior  of  the  huilding  will  he  sub¬ 
divided  into  a  number  of  small  rooms, 
the  walls,  floors  and  ceilings  of  which 
will  he  of  reinforced  concrete. 

It  is  expected  that  the  first  portion 
of  the  station  will  go  into  operation  in 
about  a  year,  with  completion  of  the 
buildings  as  a  whole  in  approximately 
two  years. 

;  •  A  20%  CUT  in  light  and  power 
rates  has  heen  announced  hv  West 
Kootenay  Power  &  Light  Co.,  effective 
June  1.  According  to  President  Lome 
A.  Campbell,  the  new  schedules  will 
bring  interior  rates  near  the  Vancouver 
level,  riiey  will  apply  to  domestic  and 
industrial  customers,  with  exception  of 
the  Consolidated  Mining  &  Smelting 
!  Co.  operations  at  Trail  and  at  Kimher- 
I  ley.  w  ith  which  the  company  has  a  spe- 
:  cial  arrangement. 


Punch-Lok 

Stneami^ned 

Banding  and  Splicing  Method 


With  Punch-Lok  Clamps,  applied  i 
I  with  the  Loking  Tool,  you  can  make  ^ 

I  connections  easily,  quickly,  simply,  t 
I  safely  .  .  .  without  taking  down  wires  F 
I  or  installations.  Will  withstand  any  f 
'  normal  pull  strain.  Many  other  appli- ' 
cations  for  repairing,  banding,  splic-  ^ 
ing,  tying. 

For  descriptive  catalog  and  name  of  , 
nearest  distributor,  write  Harry  M.  ^ 
Thomas,  Pacific  Coast  Representa- 
I  tive.  Dept.  O,  1 554  Oakland  Avenue,  . 
I  Piedmont  II,  California. 


Kemp  Buying  War  Bond* 


321  N.  Juttin*  Slr««t 
Chicago  7,  llinol* 


I 
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QUICK  FACTS  ABOUT 
THE  BENDIX  PROGRAM 


Training  thousands  of  new  retail  salesmen 
quickly^  thoroughly. ..speedily  making  them 


.  .  .  Thousands  of  men  will  |;e  trained  to 
sell  Bendix  throughout  the  country.  Dis¬ 
tributor’s  Bendix  soles  managers.  Dis- 


capable  salesmen  for  BENDIX  dealers... 


Looking  into  the  postwar  fu¬ 
ture,  Bendix  announces  one 
of  the  most  thorough  and 
modern  training  programs  in 
the  industry! 

A  COMPLETE  COURSE 
in  Bendix  Automatic  Home 
Laundry  selling  to  enable 
key  retail  salesmen  to  be 
trained  quickly  by  visual 
methods — so  that  they  may 
return  to  their  distributor 
and  dealer  territories,  and 
train  others  by  the  same 
tested  methods. 

EVERY  PHASE  of  Ben¬ 
dix  selling  will  be  covered  by 
the  latest  methods,  developed 
and  proved  by  the  Army,  in 
its  mass  training  programs: 


thoroughly  trained  sales  per¬ 
sonnel.  Men  who  have  had 
little  or  no  sales  experience 
can  readily  sell  the  famous 
Bendix  Automatic  Home 
Laundry  after  passing  this 
complete  training  course. 

NOT  ONLY  SALES 
TECHNIQUE,  but  the 
story  behind  Bendix,  the 
market  for  "washers,”  the 
chemistry  of  washing,  manu¬ 
facture,  home  service,  ad¬ 
vertising  and  merchandising, 
are  covered  in  the  Bendix 
sales  program.  It  is  com¬ 
plete  in  every  respect — 
tested,  streamlined,  PER¬ 
FECTED  TO  TRAIN  A 
MAXIMUM  OF  PEO- 


tributor’s  Bendix  wholesale  men.  Dealers. 
Dealer’s  Salesmen.  Utility  Salespeople. 
Department  store  salespeople. 


.  .  .  The  Bendix  Sales  Program  will  pro¬ 
vide  every  proved  selling  device:  Visual 
training  charts.  Slide  films.  Training  book¬ 
lets.  Demonstration  charts.  Presentation 
books.  Regular  bulletin  service. 


. . .  Training  Distributor's  exclusive  Bendix 
specialists  at  the  factory.  Dealer's  utility 
and  department  store  personnel  in  the 
field.  Continuous  "refresher"  courses,  in 
the  field. 


.  .  .  The  Bendix  Sales  Training  Program 
will  start  soon  (Distributors  will  notify  you). 


...  To  make  the  people  who  sell  the  Ben¬ 
dix  Automatic  Home  Laundry  the  oesf 
equipped  and  hardest  selling  army  of 
salesmen,  in  the  entire  home  oppliance 
field. 


through  demonstration,  PLE  IN  A  MINIMUM 


illustrated  chart  presenta¬ 
tions,  dramatized  sales  skits, 
sound  slide  films,  chalk  talks 
and  actual  student  practice. 


OF  TIME — with  com¬ 
plete  Army  principles 
and  thoroughness. 

Full  details  will  be 


CENDIX“^Home  Laund 


YOU  PROFIT  through  available  soon ...  through 
the  acquisition  of  new,  yet  your  distributor. 


Bendix  Home  Appliances,  Inc.,  South  Bend,  Indiana. 
Pioneers  and  Perfectors  of  the  Automatic  "Washer." 


114  News 


Electrical  West — Vol.  95,  No.  1 


\ 

\ 


\ 


^  _i\  in  the  day  * 

^  fna  heat  and  abrasion  ar  ^^ 

lUiows  reeling  ond  un^eehn^Si,eothedPa.tabi^^^^^ 

ouUta--  «-t! _ 

note  THtst  ,u-.„.>-”"  •’"*"■  ,„d.. 


w  -  - 

wir«%  ^ 

,»,N.d  t>ex.l>*tdV  - 
„a  rof»*®"- 


lion . 

.  nnbeM.h'eWv 
-  Rubber  co»bion' 

^  urWh  reio»orttn«  oP« 


,,  •oty  r®  *'®"‘***’  ^tlilont 

, 


•— u  oil  ®"“  e"i- 

U;::knowVOUrr.,ui-en.r. 

^u.®  <«■>"  ™‘='  ‘”’'L 


HIGH  CAPACITY  BANK  TO 
GO  IN  AT  TROUTDALE 

Construction  (tf  a  20(),000-kva.  trans¬ 
former  hank  for  Bonneville’s  Trout, 
dale.  Ore.  siihstation  was  started  last 
month,  following  award  of  the  contract 
to  General  Electric  ('o.  'I’he  hank  will 
he  the  highest  capacity  transformer 
hank  in  the  world. 

The  .S772,434  crrntract  calls  for  de¬ 
livery  at  Troutdale  within  2H.5  days  of 
four  .50,000-kva.  self-coohed  trans¬ 
formers  with  auxiliarv  forcenhair  cool¬ 
ing  equipment  giving  a  rating  of  83,- 
3.33  kva.  Three  transformers  will  be 
installed  in  a  single  hank  with  a  total' 
capacity  of  2.50.0()()  kva.  under  forced- 
air  cooling,  and  the  fourth  will  serve 
as  a  spare.  The  new  transformer  hank 
will  he  capable  of  handling  the  en¬ 
tire  output  of  four  of  the  .5-l,()()0-kw. 
units  at  Bonneville  Dam  or  two  of  the 
108.00()-kw.  machines  at  Grand  Coulee. 

4  he  transformers,  to  he  manufac¬ 
tured  at  G-E's  Pittsfield.  Mass.,  factory, 
will  he  hO-cycle,  oil-immersed,  single¬ 
phase,  outdoor  type  units.  They  will 
have  220-kv.  star-connected  high-volt¬ 
age  windings  and  remote  motor  oper¬ 
ated  tap-changing-under-load  equip¬ 
ment.  Intermediate  windings  will  be 
66.7-kv.  delta  and  115..5-kv.  star  and 
low-voltage  windings  will  he  13.2-kv. 
delta. 

Bonneville  to  Start  Building 
Albany-Toledo  Power  Line 

Right-of-way  clearance  for  Bonne¬ 
ville’s  42-mile,  11.5.()(K)-volt  power  line 
from  Albany  to  Toledo,  Ore.,  is  sched¬ 
uled  to  start  in  the  immediate  future. 
A  .S141.2.50  work  contract  has  been 
awarded  to  W.  C.  Thompson  of  San 
Erancisco. 

Cost  of  the  power  line,  a  single-cir¬ 
cuit  line  mounted  on  wooden  poles, 
w  ill  he  about  $300,000,  exclusive  of  ex¬ 
penditures  for  the  right-of-wav.  The 
new  line  will  provide  electricity  for  a 
large  coast  area  now  servd  from  a  pri¬ 
vate  plant  at  a  4'oledo  lumber  mill. 


New  Mexico  Company  to 
Make  Plant  Additions 

Enlargement  of  its  main  power  plant 
in  Alhu(|uerque,  N.  M.,  as  a  move  pre¬ 
liminary  to  the  installation  of  an  addi¬ 
tional  steam  turbine  and  generator  unit 
w'as  started  recently  by  Albuquerque 
Gas  &  Electrical  Co. 

Arthur  Prager,  president  of  the  com¬ 
pany,  said  the  adclitional  unit  will  add 
7,500  kw.  to  the  system’s  present  19,- 
000-kw.  capacity.  Cost  of  the  new 
equipment  will  he  about  $650,000.  In¬ 
stallation  will  he  completed  about 
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TACOMA  GETS  OKAY  ON 

final  nisqually  unit 


Installation  of  the  second  and  final 
25,000-lv\v.  unit  at  Alder  Dam  power 
house  on  Tacoma’s  Second  Nisijually 
project  was  assured  recently  when 
WPB  approval  for  manufacture  and  in¬ 
stallation  was  received  by  City  Light. 

The  second  unit,  expected  to  he  in 
operation  next  April,  will  bring  in¬ 
stalled  capacity  at  Alder  to  50,000  kw. 
and  of  the  conifilete  $2.5.000,000  proj¬ 
ect  to  114,000  kw..  including  the  24,- 
000-kw.  and  50,(MM)-kw.  units  at  La 
Grande  jiower  house. 


Copco  Given  Permit  to 
Operate  in  Crescent  City 

Permission  to  operate  under  fran¬ 
chises  granted  it  by  the  City  of  Cres¬ 
cent  City,  Calif.,  and  the  Board  of  Su¬ 
pervisors  of  Del  Norte  County,  Calif., 
has  been  granted  the  California  Ore¬ 
gon  Power  Co.  of  Medford,  Ore.,  by 
the  California  Railroad  Commission. 

Facilities  of  the  Public  Utilities  Cali¬ 
fornia  Corp.,  which  serve  Crescent  City 
in  Del  Norte  County,  were  purchased 
by  Copco  in  April. 

In  granting  authority  to  operate  in 
Del  Norte  ('ounty,  the  California  Com¬ 
mission  stipulated  that  Copco  may 
not  supply  electric  service  within  any 
porti(»n  of  the  countv  now  being  sup¬ 
plied  by  other  |)ublic  utilities. 

PG  and  E  to  Promote  State  in 
Postwar  Advertising  Program 

A  national  advertising  campaign  to 
attract  industry  to  central  and  north¬ 
ern  California  in  the  postwar  is  sched¬ 
uled  by  Pacific  Cas  and  Fdectric  Co. 
Batten,  Barton.  Durstine  &  Osborne, 
Inc.,  has  been  retained  to  prepare  copv 
and  direct  the  campaign,  which  will 
run  in  cidor  in  national  publications 
read  by  industrial  and  financial  groups. 

Copy  will  exploit  the  natural  advan¬ 
tages  of  the  area,  diversity  of  its  prod¬ 
ucts,  availability  of  essential  transpor¬ 
tation,  labor,  power  and  raw  mate¬ 
rials.  accessibility  of  local  and  foreign 
markets. 


...c# '•* "  . 


SMODT-HOIMAN  COMPANY 


•  Preparation  of  an  ordinance  to 
prohibit  erection  of  overhead  power 
lines,  except  in  industrial  districts, 
without  council  ajiproval  was  refused 
by  the  Los  Angeles  City  Council  re¬ 
cently.  It  was  stated  that  underground 
wiring  is  at  least  six  times  more  expen¬ 
sive  to  install  and  that  an  additional 
expense  would  be  reflected  in  rates. 
Serv  ice  would  be  slowed,  it  was  jiointed 
out,  since  the  council  would  have  to 
pass  upon  approximately  3,800  appli¬ 
cations  per  year. 


INGLEWCDD.  CALIFORNIA 


Electrical  West- 


★  Quicker  ordering,  manufacturing,  shipment 
'k  Improved  service  continuity 

★  Complete  operating  safety 

★  Easy  accessibility 

★  Advanced  manufacturing  and  design  features 


One  man  can  replace  a  breaker  in  “Unitized”  Switchgear 
...  in  a  few  minutes.  Since  all  breaker  units  are  inter¬ 
changeable,  no  time  is  lost  in  matching  mounting  dimensions 
or  aligning  contacts. 

Horizontal  drawout  eliminates  all  lowering  or  lifting. 
Since  the  circuit  breaker  is  moved  horizontally,  lifting 
effort  is  not  required.  The  operator  doesn’t  have  to 
double-check  each  step  to  protect  equipment  and  be  sure 
of  his  own  safety.  Steel  barriers  and  positive  interlocks 
absolutely  prevent  operator  contact  with  live  parts,  and 
assure  correct  operating  sequence. 

For  detailed  information  on  improved  service  contin¬ 
uity  at  lower  cost  with  “Unitized”  Switchgear,  call  your 
nearest  Westinghouse  office  or  write  Westinghouse  Electric 
Corporation,  P.O.  Box  868,  Pittsburgh  30,  Pa.  j-eosss 


SEND  FOR  THIS  BULLETIN 


B-3036  provides  complete  descriptive  informa¬ 
tion  on  “Unitized”  Switchgear  with  draw-out 
air  breakers  for  2500  and  5000  volts,  600  to 
2000  amperes,  100,000  to  250,000  kva  inter¬ 
rupting  capacity. 
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July,  1945 — Electrical  West 

PGE  REFINANCING  HAS 
COMMISSION  APPROVAL 

Apf)r()val  of  Portland  (ienoral  Kler- 
tric  (io.'s  refinaiicinfr  plan  was  givtni 
bv  Oregon  Public  I  lilities  (ioinniis- 
sioner  George  H.  Flagg  early  in  June. 
The  plan  calls  for  issuance  of  .STT.OOO.- 
000  in  bonds  and  S4.()00.0(M)  iti  serial 
notes. 

Designed  to  redeem  outstanding 
bonds  totaling  Sd9,.5().5.()0()  at  41o%, 
the  issue  originally  called  for  serial 
notes  totaling  5,5()(),00().  The  figure 
was  cut  by  Commissioner  Flagg,  the 
reduction  to  be  made  up  by  using  pres¬ 
ent  cash  balances.  The  order  limits  in¬ 
terest  on  new  bonds  to  .3^4%. 

Coulee  Power  Output 
Told  in  Report 

More  than  two-thirds  of  the  power 
carried  by  Bonneville’s  distribution 
system  is  provided  by  Grand  Coulee 
Dam,  according  to  Regional  Director 
Frank  A,  Hanks  of  the  U.  S.  Bureau  of 
Reclamation  in  his  annual  report  is¬ 
sued  in  mid-June. 

Grand  Coulee  sent  more  than  .5,660.- 
000.000  kwh.  of  electrieitv.  valued  at 
$14,1.50,000,  to  the  lines  of  the  Bonne¬ 
ville  Power  Administration  m  the  104.5 
fiscal  year. 

Since  it  first  began  serving  the  Pa¬ 
cific  Northwest  in  March  1041,  Grand 
Coulee  has  produced  1 .5,(K)0,000,000 
kwh.  of  electricity,  valued  at  more  than 
$37,000, (X)0,  Banks  reported. 

#  PovvKR  Pl..\NTS  at  Dawson  Creek 
and  Ponce  Coupe.  B.  C.,  which  were 
acquired  by  the  C.C.F.  government  in 
Saskatchewan  when  it  bought  out  the 
Dominion  Electric  Power  Co.  of  Fste- 
van,  Sask.,  have  now  been  sold  to  pri¬ 
vate  interests.  The  Saskatchewan  gov¬ 
ernment  purchased  seven  power  plants 
of  the  Dominion  Power  Co.,  located 
outside  the  province  as  part  of  the  net¬ 
work  of  Saskatchewan  plants  acquired 
in  the  deal.  It  subsequently  disposed 
of  one  })lant  in  Manitoba,  four  in  Al¬ 
berta  and  has  now  sold  its  two  British 
(Columbia  plants.  The  seven  plants 
have  been  bought  by  Walter  Schlosser 
of  F’.stevan,  who  was  general  manager 
and  director  of  Dominion  Electric. 

•  Pkopk.rties  of  the  Long  Valley  Elec¬ 
tric  Light  &  Power  Co.  have  been  ])ur- 
chased  by  Pacific  (ias  and  Electric  Co. 
These  properties  serve  the  town  of  Lay- 
tonville  in  Mendoeino  County,  Calif. 
The  system  is  supplied  now  by  a  diesel 
operated  electric  generating  plant.  The 
companv  reports  that,  when  materials 
are  available,  it  will  build  a  short  trans¬ 
mission  line  to  connect  Laytonville 
with  its  line  north  from  Willits. 
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•  Far  Western  w  inners  in  the  Public  ! 
Utilities  Advertising  Assn.  104.5  Ih'tter 
Copy  Contest  include:  \\  asbington  , 
Water  Power,  Puget  Sound  Power  &  i 
Liglit.  Pacific  Power  &  Light.  North-  ^ 
western  Electric,  joint  honorable  men¬ 
tion  for  its  series  advertising  the  State 
of  Washington;  (Colorado  (Central 
Power,  honorable  mention  in  public 
relations  and  war  effort  copy;  Montana 
Power,  war  effort,  outdoor  advertis¬ 
ing;  B.  C..  Electric  Railway,  transpor¬ 
tation;  Puget  Sound,  radio;  Southern 
("alifornia  Edison,  honorable  mention, 
annual  report;  Pacific  Gas  and  Elec¬ 
tric,  honorable  mention,  annual  report; 

I  tab  Power  &  Light,  outdoor. 

OWU  Authorizes  Power 
Installations  in  West 

Oflice  of  Vi'ar  I  tilities  recently  ap¬ 
proved  power  installations  for  three 
VVestern  plants,  (iity  of  (ilendale,  Calif., 
was  assigned  an  AA-3  rating  for  a 
2,()()0-kw.  unit  and  a  20,000  lb.  per 
hour  boiler. 

City  of  Tacoma  received  an  AA-.5 
rating  for  a  2.5,000-kva.  unit  for  Alder 
station  and  the  balance  of  parts  for  its 
second  unit. 

Approved  for  installation  in  the  Har¬ 
bor  steam  plant  of  the  Los  Angeles 
Department  of  Water  4L  Power  was  a 
6..5(K)-kw.  steam  turbirte  and  a  570.000 
lb.  per  hour  boiler.  An  auxiliary  4,000- 
kw.  steam  turbine  for  the  plant  also 
was  approved.  I’he  new  machine  will 
go  into  operation  in  1047. 

Western  REA  Groups 
Receive  Allotments 

Recent  REA  allotments  in  the  West 
include:  $.50,0(X)  to  Missoula  (Mont.  I 
F'Jectric  Co-op;  $692,000  to  Wasco 
Electric  Co-op,  The  Dalles,  Ore.;  $148.- 
000  to  Juntura  (Ore.)  Electric  Co-op; 
$160,000  to  Flathead  Electric  Co-op, 
Kalispell,  Mont. 

Northern  Idaho  Rural  Electric  Re¬ 
habilitation  Assn.,  Sandpoint,  Idaho, 
has  awarded  a  contract  in  the  amount 
of  $26,772  to  L.  J.  Peterson  of  Sand- 
point  for  construction  of  25  miles  of 
line  to  serve  56  members. 

•  FT)R  those  intere.sted  in  postwar 
careers  in  television.  Occupational  In¬ 
dex  Inc.  has  published  a  six-page  leaf¬ 
let,  Occupations  in  Television,  by  John 
E.  Crawford  of  the  Radio  Corporation 
of  Ameriea.  Postwar  prospects,  re¬ 
quired  training,  methods  of  entrance 
and  advancement,  salary  range,  ad¬ 
vantages  and  disadvantages  are  sub¬ 
jects  discussed,  (’opies  may  be  secured 
from  Occupational  Index  Inc.,  New 
York  University,  New  York  3,  at  25 
cents  each. 
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Terminal  Lug—  I 


in  the  COMPLETE  line  ">12^ 

You’ll  see  ALL  good  types  of 
terminals  in  the  Penn-Union 
Catalog.  Shown  above  is  the  EZ ;  ? 
below  are  a  few  pictures  giving  w 
an  idea  of  the  wide  variety:  | 


All  eood 
Pressure 
and  Solder 
Terminals 


Sheet  Metal 
Terminals- 1 
Hundreds 
of  Types 


F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

NORTHWESTERN  AGENCIES 

2411  First  Ave.,  Seattle,  Washington 

KENNETH  ANDERSON  CO. 
334  East  4th  St.,  Los  Angeles 

Penn-Union  Electric  Corp., 

Erie,  Pa. 


Westinghouse  Supply  Moves  to 
New  Oakland  Branch  Office 


VICTOR  INSULATORS  >nc 

VICTOR,  NEW  YORK 

Diitribwtcd  by  MAVOWELL  &  HARTZELL,  Incorporated  UN  ll«N<»C0  lOS  ANCilii  SUIItl  I  M  M  I 


*COLOVOLT  COLD  CATHODE 
INDUSTRIAL  FIXTURES 


Here  is  the  new  Colovolt  industrial 
fixture,  one  of  a  complete  line  of  in¬ 
dustrial  and  commerciar’packaged” 
units.  Equipped  with  the  standard  93" 
Colovolt  10,000  hour  lamp,  Colovolt 
fixtures  may  be  used  singly  or  in  con¬ 
tinuous  line  lighting  in  multiples 
of  8  feet.  Instantaneous  starting,  no 
flickering,  guaranteed  for  1  year  ex¬ 


cept  for  failure  due  to  breakage  are 
extra  advantages  of  the  Colovolt  Cold 
Cathode  low  voltage  fluorescent 
lamp.  The  long  life  expectancy  of 
Colovolt  lamps  may  be  realized  even 
when  constantly  turned  on  and  off, 
and  pre-scheduled  re-lamping,  with 
no  loss  oj  production  or  time,  is  now 
possible  with  Colovolt  installations. 


Trade  mark  regts 


tered  U.  S.  Pal.  Off. 


Contact  your  electrical  wholesaler  or  job 
ber,  or  write  us  for  full  details  and  prices 


GENERAL  LUMINESCENT  CORPORATION 


67«  S.  FEDERAL  STREET 


CHICAGO  S,  ILLINOIS 


Able  once  more  to  slretch  their  arms 
witliout  running  into  stock  bins.  West- 
ingbouse  Electric  Supj)ly  Co.  is  now  in 
a  new  branch  beatbpiarters  at  711  E. 
Eighth  St..  Oakland.  With  ample  space 
and  modern  facilities  iii  quarters  com- 
prisiiig  more  than  23.000  sq.  ft.,  four 
times  as  much  as  at  the  previous  loca¬ 
tion.  Westinghouse  Supply  held  open 
house  during  last  month  for  various 
groups  to  show  its  new  oflices  and 
wareliou.se  plant. 

The  new  building  has  110-ft.  front¬ 
age  on  Eighth  St.  and  is  200  ft.  ileep. 
Its  ofhce  front  90  ft.  on  Eighth  .'^t.,  25 
ft.  wide  with  a  merchandise  display 
room  40x19  ft.  at  the  east  end. 

Both  the  oHice  and  the  merchandise 
display  room  are  lighted  by  continuous 
rows  of  Westinghouse  type  lAV  160 
fluorescent  fixtures  containing  four  40- 
watt  lamps  and  delivering  100  foot- 
candles  initially  in  the  general  offices. 
The  offices  are  heated  by  .50  kw.  of 
W  esix  heaters  of  several  types,  and  can 
also  he  used  for  display  purposes. 
These  are  on  thermostatic  control  and 
are  automatically  controlled  at  the 
panelboard  by  means  of  a  timing  relav. 

The  service  counter,  approximately 
at  the  center  of  the  office  space,  is  com¬ 
pact  and  is  lighted  from  concealed 
three-lamp,  40-watt  fluorescent  indus¬ 
trial  units  with  four  commercial  units 
containing  40-watt  lamps  between  the 
rows  of  bins. 

The  warehou.se  is  served  at  the  rear 
by  both  a  spur  track  and  a  large  truck 
loading  platform.  It  contains  separate 
rooms  for  warehousing  of  various 
types  of  material.  In  the  rear  part, 
heavy  material  such  as  conduits  and  in¬ 
dustrial  equipment  is  stored.  This 
room  is  lighted  by  incandescent  lamps 
in  shallow-howl  Locklite  type  units  of 
300  watts  each.  In  another  room  con¬ 
taining  smaller  materials  in  bins  and 
racks,  industrial  fluorescent  units  of 
various  types  are  used  for  the  illumi¬ 
nation. 

All  of  the  switchboards  in  the  place 
are  attractively  labeled  for  display  pur¬ 
poses.  They  are  also  selected  to  show 
various  types.  The  main  switchboard  is 
attractively  painted.  It  is  a  type  AIl- 
Dcion  circuit  breaker  board  of  400- 
amp.  capacity.  It  is  divided  into  sev¬ 
eral  sections,  one  for  the  main  switches, 
a  section  for  the  electric  heating  and 
a  section  for  the  lighting.  There  are 
separate  meters  and  current  trans- 
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Calif,  It  was  opened  recently  by  Harry  Boise;  A.  Ray  Curtis  Co.,  Salt  Lake 
Alfiers,  formerly  with  Pacific  Electric  City;  McCormack  &  Co*  San  Fran- 
Motor  Co.,  Oakland.  Besides  wiring,  cisco;  Ralph  W.  Nixon  &  Co.,  Phoenix; 
Broadmoor  Electric  handles  repairs  to  Sherman-Sw«‘nson  &  Associates,  Los 
washing  machines,  refrigerators,  mo-  Angeles,  Stubbs  Electric  Co.,  Portland, 
tors,  etc.,  and  expects  to  handle  ap-  Hulett  stated  that  the  company's 
pliances  when  available.  electric  ranges  and  water  heaters  will 

be  built  according  to  designs  worked 
•  Electromastkr  distributor  appoint-  out  by  George  W.  Walker,  product  de¬ 
ments  in  the  West  were  announced  re-  signer,  and  supplementary  knowledge 
cently  by  Gerald  Hulett.  vice-president  gained  from  a  survey  of  design  prefer- 
of  the  company.  Made  in  line  with  ences  recently  conducted  by  the  com- 
plans  for  an  expanded  distribution  pro-  pany  among  home  economists,  utility 
gram  in  the  West,  the  new  appoint-  merchandise  managers  and  electric  ap- 
ments  are:  Afton-Lemp  Electric  Co.,  pliancc  dealers. 


formers.  Lhider  the  heating  ])anel  are 
located  the  heating  contactors.  The 
area  around  the  main  switchboard  will 
later  be  made  into  an  a])paratus  dis¬ 
play  room,  according  to  Henry  N.  Mul¬ 
ler,  branch  manager.  A  new'  cardex 
gvstem  has  been  installed  in  the  office, 
and  other  facilities  to  expedite  han¬ 
dling  of  orders  and  to  render  service 
are  being  appropriated  rapidly. 

Co-hosts  for  the  open  house  were 
Charles  R.  Matthew's,  northern  Califor¬ 
nia  district  manager  for  Westinghouse 
Supplv  and  Ralph  H,  Colborn,  Oakland 
branch  apparatus  and  supply  manager. 


•  Andrew  Kiem.y  has  returned  to 
the  Geo.  H.  Eberhard  (]o.,  San  Fran¬ 
cisco,  to  re-establish  its  appliance  di¬ 
vision  which  was  discontinued  at  the 
beginning  of  the  war.  Kienly,  with  na¬ 
tional  experience  as  sales  manager  for 
Royal  Typewriter  (^)..  was  formerly 
with  the  Eberhard  Co.  in  charge  of  its 
appliance  department.  With  its  own 
building  at  290  F'irst  St.,  San  Fran¬ 
cisco.  a  branch  office  in  Los  Angeles 
and  headquarters  staffed  by  resident 
salesmen  in  Portland,  Seattle,  Salt  Lake 
Citv.  ITah  and  Denver,  it  operates  as 
selling  agent  covering  eleven  Western 
stales  and  Hawaii  for  Eastern  manu¬ 
facturers.  The  company  has  a  record  of 
o-t  \ears  of  successful  operation.  It 
works  on  a  definite  earning  basis,  with 
manufacturer's  costs  fixed  to  assure 
that  he  knows  what  it  costs  to  operate 
in  the  territory  at  all  times.  Salesmen 
work  on  salary,  with  expenses  and  on 
a  bonus  basis,  and  they  are  recruited 
among  merchandisers  able  to  obtain  re¬ 
tail  cooperation.  The  conqiany  also 
handles  other  lines  of  accounts  and  has 
continued  to  do  so  throughout  the  war. 
Kienly  says  it  will  also  have  house- 
wares  and  hardware  specialties  needing 
representation  in  territory  west  of  the 
Rockies. 


Marwood 

tSic  ^fitde€4t^Uai 


Twenty  years  ago,  an  agricultural  West  looked  East¬ 
ward  for  its  major  industrial  needs.  Today,  a  full  fledged 
Industrial  West  has  come  into  being— one  whose  unpar¬ 
alleled  growth  shows  promise  of  a  post-war  importance 
even  more  impressive  than  its  already  extensive  contribu¬ 
tions  to  the  war  effort. 

Marwood  is  proud  of  its  twenty  years’  contribution 
to  the  growth  of  this  western  industry.  But  Marwood,  too, 
has  grown  along  with  the  industry  it  has  served.  Today, 
Marwood  maintains  four  strategically  located  warehouses, 
with  stocks  of  essential  materials  available  for  prompt  de¬ 
livery,  and  Marwood  technicians  are  at  your  service  to 
help  solve  your  technical  problems.  A  letter  addressed  to 
Marw’ood  will  bring  complete  information  on  any  of  the 
products  of  these  well-known  manufacturers  — 


ARMATURE  COIL  EQUIPMENT  CO. 

ASHEVILLE  MICA  COMPANY 
BROWNING  MANUFACTURING  CO. 
CONTINENTAL  DIAMOND  FIBRE  CO. 
ROCKBESTOS  PRODUCTS  CO. 

H.  B.  SHERMAN  MFG.  CO. 

U.  S.  GRAPHITE  CO. 


•  I  SE  of  Figerglas  insulations  in  elec¬ 
trical  design  is  being  demonstrated  on 
the  West  Coast  during  July  and  Au¬ 
gust  by  Owens-Corning  Figerglas  Corp. 
Specially  designed  electrical  equipment 
for  warships  and  planes  and  for  indus¬ 
trial  installations,  as  well  as  tapes, 
slef'vings,  cloths,  mica  combinations, 
laminates  and  other  materials  are  in¬ 
cluded  in  the  show  ing.  V\ .  C.  Winter¬ 
halter,  West  (a)ast  manager,  Los  An¬ 
geles.  P.  1).  Carr,  San  Francisco,  and 
E.  N.  Still.  Seattle,  are  in  charge  of  ar¬ 
rangements.  Scheduled  showings  are: 
Los  Angeles  Elks  Club,  July  10-12;  St. 
Francis  Hotel,  San  Francisco,  July  lo- 
20;  Multnomah  Hotel,  Portland,  July 
26,  27;  New  Washington  Hotel,  Seat¬ 
tle,  y\ugust  1,  2. 


re 


•  Broadmoor  Electric  Co.  is  a  new 
electrical  contractor  dealer  establish¬ 
ment  at  796  E.  14th  St.,  San  Leandro, 
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made  this  news _ 

San  Diego  Company  Advances 
Three;  Veterans  Retire 

Retirement  of  two  veteran  employees, 
Morton  R.  Fowler  and  J.  A.  Cannon, 
and  advancement  of  three  others,  Clar¬ 
ence  W.  Watters,  J.  M.  Bourns  and 
Ray  C.  Cavell,  was  announced  recently 
by  San  Diego  Gas  &  Electric  Co.  The 
changes  were  effective  June  1. 

Fowler,  a  41 -year  veteran  of  the  or¬ 
ganization,  and  oldest  employee  in 
point  of  service,  retired  as  vice-presi¬ 
dent  and  treasurer.  He  was  succeeded 
as  treasurer  hy  Bourns.  Cannon,  who 
has  served  the  company  for  35  years, 
retired  as  secretary  and  was  succeeded 
hy  Cavell.  Watters  was  made  com|)- 
troller. 

Fowler  l>ecame  associated  with  the 
company  in  1897,  when  he  w'ent  to 
W’ork  for  Dr.  R.  M.  Powers,  one  of  its 
founders.  He  left  for  a  time  and  served 
as  secretary  for  the  San  Diego  Flume 
Co.,  forerunner  of  the  Cuyamaca  Water 
Co,,  but  returned  in  1904.  He  was 
made  secretary  when  the  system  was 
purchased  hy  H.  M.  Byllesby  &  Co. 
and,  after  the  Byllesby  properties  were 
taken  over  hy  Standard  Gas  &  Pdectric 
Co.,  he  was  advanced  to  vice-president 
and  treasurer.  He  retained  this  position 
when  the  utility  became  an  independent 
company  in  1941. 

Cannon  joined  the  company  in  1909. 
a  year  after  he  came  West  from  Ten¬ 
nessee.  He  became  auditor  in  1922. 
assistant  secretary  in  1925  and  secre¬ 
tary  in  1932. 

Bourus  has  been  with  the  company 
since  1918.  coming  to  the  Coast  from 
Oklahoma  where  he  worked  for  the 
Byllesby  interests.  He  has  been  clerk 
in  the  accounting  department,  assistant 
auditor  and,  at  the  time  of  his  appoint¬ 
ment  as  treasurer,  was  general  auditor. 

Cavell  moved  to  San  Diego  from 
Denver  and  joined  the  company  in 
1910  as  draftsman.  He  was  given  leave 
in  1912  to  set  up  an  engineering  de¬ 
partment  for  Western  States  Gas  & 
I'lectric  Co.  and  to  lay  out  a  unified 
electric  distribution  system  at  Stock- 
ton.  Calif.  He  also  supervised  an  in¬ 
ventory  of  Western  States’  Richmond 
property  and  established  their  map  and 
record  systems.  In  1914  he  returned  to 
San  Diego  and  in  1915  became  head  of 
the  record  department,  now  the  engi¬ 
neering  department. 

Watters  had  been  assistant  general 
auditor.  He  started  at  San  Diego  in 
1927  as  traveling  auditor  and  later  was 
promoted  to  chief  clerk.  Previously  he 
w'as  with  Southern  Colorado  Power. 


•  Lkvvis  a.  McArtiilr,  Pacific  Power 
&  Light  Co.  vice-})resident.  was  awarded 
the  honorary  degree  of  Doctor  of  Laws 
hy  the  I'niversity  of  Oregon  in  June. 
The  award  was  made  ’“in  recognition  of 
his  painstaking  and  fruitful  researches 
into  the  origin  of  place  names  in  Ore¬ 
gon;  the  lasting  stimulus  he  gave  to 
widespread  popular  interest  in  local 
history;  and  his  continuing  zeal  for  the 
social  welfare  manifested  in  manifold 
acts  of  public  service.”  A  revised  edi¬ 
tion  of  McArthur’s  Oregon  Geographic 
Names  was  published  in  194-L 

•  C.  E.  Hkss  recently  became  associ¬ 
ated  with  the  Seattle  Radio  Supply  Co. 
in  Seattle.  Hess  formerly  was  utiliza¬ 
tion  manager  h)r  Puget  Sound  Power 
&  Light  Co.  and  more  recently  has  been 
with  the  Puget  Sound  Appl  iance  Sales 
Co.  of  Seattle  and  Spokane.  With  its 
main  office  at  2117  Second  Ave.,  Se¬ 
attle,  and  branch  offices  in  Spokane 
and  Portland,  Seattle  Radio  Supply 
distributes  through  electrical  dealers, 
furniture,  hardware  and  department 
stores;  represents  manufacturers  in 
Washington,  Oregon,  Montana,  Idaho 
and  y\laska.  G.  A.  Reeves  is  president 
and  E.  ().  Mickelson  is  vice-president 
of  the  firm. 


•  Edgar  A.  Whiteiikad,  former  Pa¬ 
cific  district  electronics  manager  for 
(jeneral  Electric,  and  now  in  the  armed 
services,  has  been  promoted  to  the  rank 
of  Major.  Major  Whitehead,  a  member 
of  the  (General  Staff  Corps,  is  technical 
intelligence  officer  on  the  staff  of  G-2 
of  the  European  Theater  of  Operations 
and  participated  in  the  Battle  of  the 
Bulge  and  other  actions.  He  recently 
returned  to  the  Lnited  States,  follow¬ 
ing  an  absence  of  about  seven  months. 
He  has  received  commendations  from 
the  Chief  of  Intelligence.  Major  Gen¬ 
eral  Clavton  E.  Bisell  and  Lt.  General 
Brehen  Somervel  for  outstanding  work 
in  planning  and  training  technical  in¬ 
telligence  personnel  for  the  war  depart¬ 
ment  and  various  theaters  of  operation. 

•  Ma.jor  G.  C.  Picatti,  serving  as 
chief  of  the  Electrical  Section  of  the 
Headquarters  Ninth  Service  Command. 
U.  S.  engineer  during  1944  and  more 
recently  assistant  chief  of  Utilities 
Branch,  was  released  from  active  duty 
and  has  returned  to  assist  his  brother 
in  operating  Picatti  Brothers,  motor 
and  contracting  business,  Yakima. 
Wash. 


•  R.  W.  Beard,  for  many  years  with 
G-E  in  San  Francisco,  has  been  ap¬ 
pointed  manager  of  the  company’s  elec¬ 
tric  utility  division.  The  appointment 


Electrical  West — Vol.  95,  No.  1 


was  announced  with  the  change  in 
name  from  customer  division.  Beard 
was  graduated  from  University  of  Cali, 
fornia  and  joined  (General  Electric  in 
192.3.  He  was  sent  to  the  San  Fran¬ 
cisco  office  in  1925  and  in  194.3  he  was 
named  assistant  to  the  manager  of  the 
lighting  division. 


•  A.NNor.NGEMENT  is  made  that  Major 
Louis  Frantz  has  been  a|)pointed  man¬ 
ager  of  the  Las  \  egas  Light  and  Power 
Co..  Las  Vegas,  N.  M.,  to  succeed  the 
late  E.  A.  (Skip)  Bradner.  Since  Major 
Frantz  is  still  in  military  service,  K.  W 
(Ken)  Kissick  will  carry  on  as  acting 
manager,  in  addition  to  his  other  duties 
at  the  com|)any's  rrini<lad.  Colo,, 
plant. 


•  •  • 


tyf 
3  1 


•  John  A.  \  a.ssar.  a  former  West¬ 
erner,  has  been  appointed  general  serv¬ 
ice  manager  for  Westinghouse  Electric 
Supply  (]o..  with  headipiarters  in  New 
York.  Vassar  is  a  native  of  Seattle  and 
a  graduate  of  the  University  of  Wash¬ 
ington.  In  his  new'  post,  he  will  Ire  re¬ 
sponsible  for  nation-wide  service  de¬ 
partment  operations,  including  home 
appliances  and  radios. 


•  Rohert  Gros,  who  heads  the  Pa¬ 
cific  (ias  and  Electric  Co.  advertising 
department,  has  been  elected  to  the 
hoard  of  directors  of  the  Public  I  tili- 
ties  Advertising  Assn. 


(  daNdV  10  PiTce"  U)^IVERSAL~T001  sF 


RMtrtd  Pipe  Wrefwh 
CHANNKi.UK’K  Pl»ef» 
('reiUtoy  Wreoeh 
IhacofiAi  ('utter* 

('KETKE  Hier* 

rvife  l.«t  &  onk 

H  W  •  TOOL>W«  Hm 


Rallpetn  Hammer 
riaatir  Screwdriver 
WATKRPUMP  plier* 

Kueged  Hacksaw 
Kine  CoM  Ctnael 
Hlanh  Free  with  Order  REMIT  Today! 
It,  Cm  Oat  It,  Or  II  lan’l  Mad*. 


Al»>  Uniform  Cap.  Shirt  and  Pant*  86  a  Set. 

fllOM  TMf  HfAUr 
Of  AMFAfCA  • 


^  /  OVCtNtGHr  BY  AfB  TO  ANYWHfBE  IN  U.  S.  A. 


UNIVERSAL  TOOL  CO. 


1527  Grand  O.  B.  Dematteis.  l*rea.  Kansas  Cllr  •,  1 


TORK  CLOCKS 


THE  POPULAR  TIME 
SWITCH  LINE  KNOWN 
EVERYWHERE 


There  is  a  Tork  Clock  fair 
every  regular  switdiing  Job;  60  minute, 
4  hour  or  daily  cycles. 

Bulletins  on  request 

THE  TORK  Cn.CX:X  CO.,  Inc. 

MOUNT  VERNON.  N.  Y. 

Western  Representotires 
A.  R.  Slimmon,  445  E.  3rd  St..., Los  Angeles 

Geo.  H.  Curtiss.  S40  McAllister  St . S.  F. 

H.  M.  Sayers,  1101  Eastlake  Ave..  Seettle 
Stevens  Sales  Co.,  41  P.O.  Piece,  Salt  Lake 

Felix  Simon,  P.O.  Box  514 . Denver 

H.  Geo.  Shefler,  P.O.  Box  1567 . Phoenix 
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here  is  More  Reason  Today  Than  Ever  Before 
to  Specify  Benjamin  Lighting  Units  with 

PorcBlain  Enamel  Heflectorsl 


The  many  important  advancements  made  in  all 
types  of  reflector  finishes  have  left  unchanged  the 
3  BIG  REASONS  for  Porcelain  Enamel's  TOP  RATING! 


Advancements  in  porcelain  enameling 
make  possible  lighting  reflectors  with 
even  greater  resistance  to  weather,  chip¬ 
ping,  acids,  thermal  shock,  etc.  How¬ 
ever,  udiilc  these  advancements  give 
added  reason  for  its  specification,  basi¬ 
cally  the  reasons  for  its  TOP  RA I’lNG 
remain  the  same.  They  are: 


TOP  RATING  in  durability  goes  to 
porcelain  enamel.  Reason:  porcelain 
enamel  is  an  inorganic  finish,  being 
literally  rock  fused  on  steel.  Hence,  un¬ 
like  organic  finishes,  porcelain  enamel 
is  not  subject  to  oxidation  and  deteri¬ 
oration  from  the  effects  of  time,  heat, 
sunlight  and  atmospheric  conditions.  ■> 


tNAMlL  SEALS 

AGAINST  CORROSION 

To  be  Sure  you  Gel  Refleclort 
Embodying  the  Latest  Develop¬ 
ments  in  Porcelain  Enamel  .  .  . 

Specify  BENJAMIN  LIFE-TIME 
PORCELAIN  ENAMEL  REFLEC- 
\  TORS  .  .  .  Years  of  pioneer 
leadership  in  the  development 
\  \  of  special  light  reflecting  enom- 
Y\  els  and  finer  production  meth- 
\\  ods  employed  in  Benjamin's 
\\  own  porcelein  enameling  plant 
\\  insures  porcelain  enamel  of  o 
\  1^  uniform  quolity  thot  is  war- 
ranted  to  meet  all  recognised 
\  \  industry  speciflcalions  i/Kluding 
\\  those  of  the  RLM  Standards 
Institute. 


TOP  RATING,  here,  because  with 
porcelain  enamel  you  get  a  lighting 
unit  which  not  only  has  a  light  diffus¬ 
ing  reflection  factor  of  8o%  or  more, 
but  also  one  that  will  retain  this  effi- 
cicnev  for  a  life-tiwe.  For,  although  the 
better  organic  finishes  now  possess  ini¬ 
tial  qualities  of  reflectivity  the  equal 
of  porcelain  enamel,  only  porcelain 
enamel  has  been  so  completely  time 
tested,  \ears  and  years  of  serxice  ex¬ 
perience  ])ro\e  that  porcelain  enamel 
retains  its  light  reflecting  qualities 
throughout  a  life  time  of  service  with¬ 
out  appreciable  loss. 


For  Durability .  .  Reflectivity  .  ,  Cleanability  . , 


Top  R.XTING  goes  to  porcelain 
enamel.  Because  its  dense,  glass  hard 
surface  prevents  dirt  and  oils  from  be¬ 
coming  embedded  .  .  .  because  of  its 
extreme  resistance  to  scratches,  mar¬ 
ring,  chipping  .  .  .  because  it  cannot 
oxidize  or  corrode  .  .  .  porcelain  enamel 
Surfaees  are  the  most  easily  cleaned; 
tequire  only  soap  and  water  washing. 


TRACI  mark 


DISTRIBUTED  EXCLUSIVELY  THROUGH  ELECTRICAL  WHOLESALERS 

BENJAMIN  ELECTRIC  MANUFACTURING  COMPANY 
DES  PLAINES,  ILLINOIS 
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JASPER  BLACKBURN  PRODUCTS  CORP. 

Main  and  Clinton  Sts.,  St.  Louis  (6)  ,  Mo. 

iniUtrt  C»»»*ct0rs  f^r  0¥ef  19  Yttrs 


BLACKBURN  Hi-Sirength  CONNECTORS  are  the 
strongest  and  most  durable  connectors  on  the 
market  because  they  are  the 
only  complete  line  of  connectors 
mode  of  DURONZE.  And 
DURONZE  is  a  high- 
strength  silicon  bronxe, 
which  tests  show  is  7i% 


stronger  than  hard-drawn  copper,  and  more  non- 
corrosive  than  pure  copper!  Hence,  BLACKBURN 
CONNECTORS  will  not  distort, 
are  trouble-free  on  the  tines,  and 
can  be  used  over  and  over 
again!  For  real  economy 
use  BLACKBURN  Hi- 
Strength  CONNECTORS! 


,  i' 


HELWIG 

COMPANY 

Carbon  Producfs 


Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 

That  Extra  Demand  Required, 
Better  Performance 
All  Around 


Pacific  Coast  Offices 
70  Tenfh  St., 

San  Francisco  I,  Calif. 
166  Jackson  Street 
Seattle,  Washington 
71 1  N.  W.  Everett  Street 
Portland,  Oregon 
225  W.  Pico  Boulevard 
Los  Angeles,  California 


KEEP  THE  BONDS  YOU  BUY 


JEFFRIES 


TRANSFORMERS 


BUILT  TO  ORDER 
IN  A  nURRY!! 

When  you  are  Installing  or  re-arranging — 
and  need  a  special  transformer  to  exactly 
match  your  requirements — call  on  us.  We  can 
deliver  in  a  week  to  10  days. 

Specify  scattered  transformers  to  eliminate 
duplicate  conduit  runs  and  save  on  power 
costs. 

JEFFRIES  TRANSFORMER 
COMPANY 

1710  E.  57th  St.  Los  Angelas,  II  Calif. 


Sales  Personnel  Changes 
Announced  by  PG  and  E 


Bert 

Genei 


Advaiunnent  of  John  S.  C.  Hoss  and  | 
George  I..  Works  in  the  Pacific  Gas 
and  Klectric  Co.  sales  tirganization  \\as 
announced  last  month  Ity  K.  E.  Fisher 
vice-president  in  charge  of  piihlic  rela- 
tions  and  sales.  JTie  changes  were  made 
to  fill  vacancies  caused  hy  resignation 
of  B.  W.  Reynolds,  manager  of  domes¬ 
tic  sales,  who  has  joined  (ieneral  Elec¬ 
tric  Supply  Corp. 

Boss  was  transferred  from  San  Jose 
to  San  Francisco  to  succeed  Kevnolds 
as  domestic  sales  manager.  His  former 
duties  as  division  sales  manager  in  San 
Jose  have  been  taken  over  hv  Works. 
Ross  joined  the  P(i  and  F  staff  in  1923 
and  had  been  sales  manager  at  San 
Jose  since  10.‘32.  W Orks  bad  been  sales 
manager  of  the  Hiimlioldt  division  at 
Fureka  since  19139  and  previously  had 
been  in  the  rompany's  San  Francisco 
sales  department. 
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•  P.ACiFir  Gas  and  Fi.ectric  Co.  has  | 
established  its  Northern  Area  oflioe  at 
Sacramento,  under  direction  of  Henry 
Buell,  area  superintendent.  Working 
under  Buell  are:  Paul  Suranskv,  su- 
jierintcndent  of  distribution;  J.  F].  C. 
(nirrens.  superintendent  of  gas  opera- 
tifuis;  F".  A.  MeGinty,  superintendent 
of  sulistations  and  transmission;  G.  M, 
Wehrle,  superintendent  of  generation. 

•  A.  W.  I  HFticii,  assistant  treasurer  oi 
Pacific  (3as  and  F'lectric  Co.’s  San 
Joaquin  power  division,  recently  was 
transferred  to  San  F  rancisco  as  assist¬ 
ant  transfer  agent  for  the  company. 

I  hricli  joined  the  Los  Angeles  office 
of  San  Joaquin  Light  &  Power  Corp. 
in  1922  and  in  192.5  went  to  Fresno 
as  stock  transfer  agent. 

•  Bertha  Dai.e,  who  has  been  in 
charge  of  the  women’s  personnel  divi¬ 
sion  of  Pacific  (xas  and  F’.lertric  Co. 
since  1921,  retired  in  June,  following 
39  years  of  service  with  the  organiza¬ 
tion  and  its  preHecessors.  Starling  with 
the  old  San  Francisco  Gas  &  F'.lectric. 
she  continued  with  P(i  and  F',  when  it 
took  over  that  company  and  has  been 
with  the  jiersonnel  department  since  its 
inception. 

•  Selection  of  F’arl  I).  Ostrander  as 
acting  controller  of  Bonneville  I’ower 
Administration  was  announced  June  5 
hy  Administrator  Paul  J.  Raver.  Os¬ 
trander  surceeds  I).  L.  Martin  who  was 
appointed  assistant  Bonneville  admin¬ 
istrator  recently.  He  has  lieen  with 
Bonneville  since  Julv  1941,  and  has 
served  as  assistant  chief  (tf  the  power 
management  division  and  chief  of  the 
division  of  finance  and  accounts. 
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Bert  Reynolds  Goes  With 
General  Electric  Supply 

Appointineiit  of  Hert  W.  Heyiudds  as 
San  Francisco  district  appliance  sales 
manager  for  Ceneral  Fdectric  Supply 
was  announced  last  month  by  C.  W. 
Goodwin,  Jr.,  district  manager, 

Reynolds  had  been  with  Pacific  (ias 
and  Electric  Co.  for  about  17  years  and 
at  the  time  of  his  resignation  to  go 
with  G-E  Supply  was  manager  of  do¬ 
mestic  sales.  He  started  with  PG  and  E 
in  1923.  soon  after  graduation  from 
University  of  California  and,  with  the 
exception  of  five  years,  had  served  con¬ 
tinuously.  While  away  from  that  com¬ 
pany,  he  engaged  in  mercantile  sales 
work  and  as  northern  ('alifornia  secre¬ 
tary  for  the  Retail  Furniture  Assn. 

W.  F.  Smith  Mountain  States 
Manager  for  Line  Material 

W.  F.  Smith  has  been  named  Moun¬ 
tain  States  district  manager  of  Line 
Material  Co.’s  field  engineering  di¬ 
vision,  with  headifuarters  in  Salt  Lake 
City. 

A  graduate  of  Montana' State  College 
in  electrical  engineering.  Smith  joined 
the  Line  Material  organization  in  19.39. 
following  ten  years  of  sales  engineer¬ 
ing  work  in  the  East  and  Middle  West. 
He  has  heen  field  engineer  for  the  Den¬ 
ver  and  Salt  Lake  territories. 


DEATHS 
L  J.  Moore 

Leonard  J.  Moore,  CO,  for  many 
years  executive  engineer  of  the  San 
Joaquin  Power  Division,  Pacific  Gas 
and  Electric  Co.,  died  at  a  Fresno  hos¬ 
pital  June  4,  after  an  illness  of  more  j 
than  two  years.  I 

Born  in  Iowa,  April  27,  188.3,  Mr. 
Moore  was  graduated  from  Iowa  State 
College  at  Ames,  with  a  R.S.  degree  in 
electrical  engineering.  In  June  1935  he 
was  awarded  the  professional  degree 
of  electrical  engineer  by  his  college, 
and  he  became  a  fellow  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers  in 
1942. 

He  first  Avent  to  work  for  the  Tellu- 
ride  Power  Co.,  at  Provo,  LItah,  as  sta¬ 
tion  o|)erator  in  1908.  Three  years 
later,  in  April  1911,  he  moved  to 
Fresno  and  went  to  work  for  the  San 
Joacjuin  Light  and  Power  Corp.,  which 
later  became  part  of  the  Pacific  Gas 
and  Electric  Co.,  in  the  substation  con¬ 
struction  department.  This  was  the  be¬ 
ginning  of  33  years  of  active  service 
with  that  company.  In  October  1912, 
he  was  transferred  to  the  load  dis¬ 
patcher’s  office,  where  he  served  for 


SAVE 

FUSES-CLIPS-POWER 

Note  how  that  jack-screw  pressure  literally  bolts 
the  fuse  and  clip  toge+herl 


KLI  PLOKS  ELIMI  NATE: 

•  Destroying  temperatures 

•  Burnt  fuses  and  clips 

•  Arcing  at  contacts 

•  Wasted  current 

•  Unnecessary  shutdowns 

•  Night  and  holiday  repairs 

End  your  troubles  TODAY!  Install  KLIPLOKS  every¬ 
where — on  old  and  new  clips.  Be  sure  to  say:  "TRICO 
KLIPLOKS — nothing  else  will  do." 


TRICO  FUSE  PULLERS 


«  Every  electrician  should  carry  one. 

«  Hang  one  at  every  switchboard. 

•  Place  one  in  each  tool  kit. 

•  Every  fuse  box  should  have  one. 

They're  cheap  insurance  against  unneces¬ 
sary  accidents. 


There's  a  size  to  tit  both  ferrule 
and  knife  blade  types  fuse  clips 
COAST  REPRESENTATIVES 
W.  E.  Young  Co.,  1944  Broadway,  Denver 
H.  H.  Van  Luven,  307  E.  3rd  St.,  Los  Angeles 
Albert  S.  Knight,  3006  Western  Ave.,  Seattle 


TRICO  FUSE  MFC.  CO. 


Milwaukt 


ELECTRICAL 

CONNECTORS 


WHAT  WE  SAVE  IN  WEIGHT 
YOU  SAVE  IN  COSTS 
Most  value  per  dollar  .  .  .  most 
service  and  satisfaction.  Figure 
it  out  .  .  .  you're  way  ahead  be¬ 
cause  ILSCO  PRODUCTS  are 
12%  cooler  50%  lighter 
75%  lower  price 
99*%  pure  electrolytic  copper 
100%  conductivity 


Write  fnr  32-page  illustrated  catalog 
Western  Distributors 
ELECTRICAL  SPECIALTY  CO. 

Seattle — San  Francisco 
STRIEBY  &  BARTON.  LTD. 

Los  Angeles 

COPPER  TUBL 
»  PRODUCTS,  Inc 


F.  H.  A.  loans  are  still  available 
to  finance  the  purchase  of  homes 
already  built.  Monthly  payment 
F.  H.  A.  loans  for  buying  or  refi- 
*  nancing  homes  are  made  by  this 
bank  for  as  much  as  80%  of  the 
appraised  value  of  the  property 
with  as  long  as  20  years  to  repay. 


For  further  information  call 
at  our  Real  Estate  Loan 
Department 

CKOCEER  nSST 
NATIONAlllAin! 

OF  SAN  FRANCISCO 

Oet£^<yt*uei!l  O&Usi'  'y?atuon,a£ 

ONE  MONTGOMERY  STREET 
MiBktr  Fi<iril  lipiilt  lisiriici  CirMtitlil 


i 


BRIEGEL  METHOD  TOOL  CO 


PMODUCTS 
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E  MI  T  UP  THE  QUICK  WAY 
Two  Squeezes  and  its  Set 


TWO  QUICK  SQUEEZES  give  you  Finer. 

Faster  Conduit  Connections.  B-M  FittinKS 
do  away  with  the  twistinir.  turning  and 
tiehteninR  of  nuts  and  save  you  valuable 
time  and  materials.  Then  too,  they  are 
stronRer,  neater  and  much  easier  to  work 
with  in  tisht  places.  Start  usinR  B-M 
FittinRs  today.  Have  more  satisfied  cus* 
tomers — more  profits  from  each  job ! 

(All  B-M  FittinRs  carry  the  Underwriters 
Seal  of  Approval) 

Prompt  Deliveries  on  Properly  Rated  Orders 


DISTRIBUTED  BY 

The  M.  n.  Austin  Co.,  ChlesKo.  III. 
Clayum  Mark  A  Co.,  Kvanston.  III. 
Clifton  Comluit  Co..  Jersey  Cy..  N.  J. 
Cen.  Kiertrie  Co.,  KriilReport.  Conn. 
The  Steelduct  Co.,  Younastown.  Ohio 
Knameled  Metals.  PittsburKh,  Penn. 
National  Enameling  &  Mfg.  Co.. 

IMttshurgh,  Pa. 

Triangle  Conduit  &  Cable  Co., 

New  Urunswick.  N.  J. 


L,  J.  Moore 


four  years,  a  large  part  of  the  time  as 
chief  dispatcher.  In  Decemher  1916  he 
was  assigned  to  the  general  superin¬ 
tendent's  office  to  make  a  study  of  elec¬ 
trical  operations  and  in  September 
1918  he  was  made  electrical  designing 
engineer  for  the  company.  In  that  ca¬ 
pacity  he  designed  the  details  of  the 
wishbone  crossarni  construction  now 
widely  n.'sed,  and  the  company’s  Mid¬ 
way  steam  plant,  as  well  as  two  auto¬ 
matic  generating  stations.  In  addition, 
he  designed  and  supervised  the  con¬ 
struction  of  1 10,00()-volt  transmission 
lines  and  substations.  Mr.  Moore  was 
taken  ill  late  in  1942,  and  retired  from 
active  service  with  the  company  in 
hehruarv  1944. 


OEO.  E.  noiviv  CO. 

420  Market  St.  San  Francisco,  Calif. 
Sutter  7565 

Manufacturert*  Repre$entative  for: 

American  Cross-Arm,  Inc. 
Cross-Arms,  Hardwood  Pins  and  Moulding 
Bartlett  Mfg.  Co. 

Tree  Trimming  Equipment 
Burndy  Engineering  Co. 
Connectors  and  Lugs — All  Types 
Columbia  Electric  Mfg.  Co. 
Crompton  Tong  Test  Ammeters 
Cornell-Dubilier  Electric  Corp. 
Capacitors  tor  Power  Factor  Correction 

T.  J.  Cope,  Inc. 

Underground  Tools  &  Equipment 

Herman  D.  Steel 
Meter  Jewels 
Kellems  Co. 

Cable  Grips  for  Pullinq  and 
Permanent  Support 
Minerallac  Electric  Co. 

Insulating  Compound,  Clips,  Hangers, 
and  Statiscopes 
Schweitzer  &  Conrad 
Fuses  and  Protective  Devices 

Specialty  Device 

Cone  Anchors,  Guy  Guards  and 
Earth  Augers 

The  States  Company 

Test  Blocks  and  Meter  Testing  Equipment 
R.  Thomas  &  Sons  Co. 

Pin-type  and  Suspension  Insulators 

Electrol  ine 
Wire  Rope  Fittings 


George  W.  Shaver,  62,  assi.stant 
manager  of  the  San  Diego  hdectric 
Hailway  Co.,  died  June  21.  A  native 
of  Minnesota,  Mr.  Shaver  began  his 
career  as  a  sales  representative  and  en¬ 
gineer  for  Westinghouse  Electric  Corp. 
of  Pittsburgh. 

He  .supervised  the  building  of  elec¬ 
tric  })ower  plants  in  the  Hawaiian 
Islands  and  the  western  part  of  the 
I  nited  .State.s,  particularly  in  Califor¬ 
nia,  Washington,  and  Oregon,  where 
he  pioneered  in  hydroelectric  and  high- 
tension  line  development. 

Mr.  .Shaver  was  formerly  superinten¬ 
dent  of  Hamburger  Electric  Railway 
Co.  out  of  Ogden,  Utah.  He  went  to 
San  Diego  in  1925  to  become  superin¬ 
tendent  of  equipment  for  the  San  Diego 
Electric  Railway  Co.,  and  in  1926  was 
promoted  to  assistant  manager. 


All  ihe  strength  and  durability 
inherent  in  steel  are  combined— 
with  definite  economies— in  Qrapo 
Galvanized  Steel  Strand.  Heavy,  duc¬ 
tile,  tightly-bonded  zinc  coatings,  ap¬ 
plied  by  the  famous  Qrapo  Galvaniz- 
,  ing  Process, 

/  provide  lasting 

/ protection  against 
L-  *  1  ■  corrosion. 

^  ‘  Ask  the  distributor 

of  CVo/>o  Galvanized 
Products  near  you  or 
I  ^  ^^^^write  direct  for  fur- 
ther  information! 
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F.  Raber  | 

Williaiii  F\  Haher,  73,  president  of 
the  San  Diego  Gas  &  Electric  Co.  from  | 
1931  until  his  retirement  four  years  ' 
ago,  died  suddetdy  June  18  at  his  home 
in  San  Diego.  He  had  been  associated 
with  the  utility  business  for  more  than 
50  years. 

Born  in  Etna,  Ohio,  Aug.  13,  1871, 
Mr.  Raher  was  educated  at  Ohio’s  j 
Heidelberg  Academy  and,  following  his  ! 
graduation,  went  to  work  for  the  Cen¬ 
tral  Union  Telephone  Co.  of  Mansfield 
as  a  lineman’s  helper.  A  year  later  he 
was  made  superintendent  of  the  Citi¬ 
zen’s  Electric  Railway,  Light  &  Power 
Co.  of  Mansfield  and  in  1903  became 
general  manager  of  the  Mansfield  Rail¬ 
way  Light  &  Power  Co.  He  left  this 
position  in  190.5  to  go  to  Enid,  Okla¬ 
homa,  as  general  manager  of  the  power 
company. 

From  1906  to  1911  he  was  general 
manager  of  the  Ottumwa,  Iowa,  Rail¬ 
way  Light  &  Power  Co.,  and  in  1911  he 
became  vice-president  and  general  man¬ 
ager  of  the  Arkansas  Valley  Railway 
Light  and  Power  Co.,  now  the  South¬ 
ern  Colorado  Power  Co.  While  in 
Pueblo  with  this  company,  he  was  ac¬ 
tive  in  civic  affairs,  notably  in  the  S5,- 
000,000  flood  prevention  program  car¬ 
ried  out  by  the  city  following  overflow 
of  the  Arkansas  River  in  1921. 

In  1924  he  was  elected  vice-presi¬ 
dent  and  general  manager  of  San 
Diego  Gas  &  Electric  and  in  1931  be¬ 
came  its  president.  Always  a  strong 
civic  booster,  he  was  for  more  than  15 
years  president  of  the  San  Diego-Cali- 
fornia  (duh  and  served  on  the  execu¬ 
tive  committee  of  the  California  Pa¬ 
cific  International  Exposition  of  1935 
and  1936. 

•  Jack  Agittkr.  69,  founder  of  the 
J.  J.  Agutter  ('.o.,  Seattle  electrical 
engineers  and  contractors,  died  re¬ 
cently  following  a  long  illness.  Mr. 
Agutter  was  horn  in  London  and 
moved  to  the  I  nited  States  when  14 
years  old.  In  1912  he  established  the 
company  which  hears  his  name,  and. 
conducted  the  business  until  his  re¬ 
tirement  several  months  ago.  He  was  a 
member  of  the  Electric  Club  and  of  the 
Seattle  Electrical  (Contractors  Assn,  and 
of  local  civic  clubs. 


•  Lee  FC.  Moselle,  .59,  manager  of 
Hollywood  commercial  branch  office  of 
the  l^os  Angeles  Department  of  Water 
and  Power,  died  June  8.  He  joined  the 
de])artment  July  1.  1914.  as  chief  clerk 
to  the  business  agent.  Subsequently  he 
was  chief  clerk  in  the  right-of-way  and 
land  division  and  a  member  of  the  de¬ 
partment's  public  relations  staff  before 
taking  the  Hollywood  post  in  June 
1939. 


«'  m'.A 


Metallurgical  Control  from  Furnace  to  Spool 


To  produce  genuine  Nichrome  takes 
more  than  the  combining  of  the  two 
metals  Nickel  and  Chromium.  It  requires 
highly  specialized  techniques  to  make  this 
superior  heat  and  oxidatian  resisting  alloy. 

Through  every  *  stage  of  manufacture, 
from  the  first  melting  of  the  metals  to  the 
final  spooling  of  the  finished  wire,  precise 
metallurgical  checks  and  controls  operate  ta 
assure  the  peerless  quality  of  Nichrome. 

These  exclusive  Driver-Harris  quality  con¬ 
trols  represent  45  years  of  continuing  alloy 
research.  No  wonder,  therefore,  thot 
Nichrome  is  the  time-tested  standard  by 
which  other  electrical  resistance  alloys  are 
measured.  Although  there  are  many  excel¬ 


lent  nickel  chromium  combinations  there  is 
only  one  Nichrome  .  .  .  and  it  is  made  only 
by  Driver-Harris. 

For  full  technical  information  regarding 
D-H  Nichrome  write  for  Data  Book  R-42.  It 
will  be  a  valuable  addition  to  your  refer¬ 
ence  files. 


NICHROME 
is  mode  only  by 


'Trade  Mark  Reg.  U.  S.  Pat.  Off. 


Driver-Harris  company 


Stocked  for  the  Coast  Trade  at:  ANGUS-CAMPBELL,  INC. 

235-241  San  Bruno  Ave.,  SanFrancisco  e  449  So.  San  Pedro  St.,  LosAngeles  •  2122-4th  Ave.,  Seattle 
Main  Office  and  Plant;  HARRISON;  NEW  JERSEY 


Conduit  Type  B 


02. 


Grounded  Type  BL 


INSULATED  BUSHINGS 

CONDUIT  TYPE  B,  with  bakelite  molded  into  a 
malleable  iron  casting  to  insure  against  grounds. 

SET-SCREW  TYPE  SB  for  use  with  threadless  con¬ 
duit  are  securely  fastened  by  case-hardened  cup- 
point  set  screws. 

THIN  WALL  TYPE  SBT  similar  in  design  to  type  SP 
for  use  with  thin  wail  conduit  (E.M.T. ). 

GROUNDED  TYPE  BL  combines  an  insulated  bush¬ 
ing  with  a  combination 
lug  for  making  a  quick 
positive  ground  connec¬ 
tion. 


O.  Z.  ELECTRICAL 
PRODUCTS 

Conduit  Fittings 
Gbic  Terminitors 
Junction  Boies 
Soldeiless  Connectors 
Powor  Connoctors 
(rounding  Doeicos 


SPECIAL  BAKELITE  TYPE 
BB  for  use  with  cables 
passing  through  standard 
conduit  knock-outs  in 
metal  boxes  or  troughs 


_  _  .tniii 


OnOOKlYN.l  N  V 


Ref’  e  '•Pilled  i'y 

ISSOe.  UUS  DICIIIEEK  .  324  Ns.  Sao  Ptdri  $L,  Lis  tigHis  12,  Cal. 
TIE  FUIM  N.  HAN  CB.  .  .  .  IM  FiIsm  3L.  Sii  FriKlsti  7,  Cal. 
LEIIUID  S.  FBIET  .  .  131  SMtk  Wist  4tk  Asa..  Partlaid  4,  Bragai 
C.  A.  BINS  Cl .  2323  Saeaid  Asa.,  Siattli,  Wisb. 

8035 


n.  H.  Van  Luven 

307  East  3rd  St.  Los  Angeles  (13) 
Mutual  5173 

Manufacturers'  Representative 

CANNON  electric:— 
DEVELOPMENT  CO. 

Hospital  Signal  Systsms 
Motor  Plugs — Receptacles 
Cable-Wire  Terminals 

LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires 
Tinsel  and  Copper  Cordage 
Special  Cables 

SIGNAL  ENGINEERING  & 
MFG.  CO. 

Relays — Bells — Horns — Code  Call  Systems 
Fire  Alarm  Systems 

HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment — 

Relays — Thermostats 

STERLING  SIREN  CO. 

Electric  Sirens 

OPERADIO 

MANUFACTURING  CO. 

Flexifone  Intercommunication  Equipment 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain. 


Alex  Kuehithau,  Western  representa¬ 
tive  of  Electromaster  Inc.,  and  Lou 
Swenson,  of  Sherman  and  Swenson  Co., 
distributors  for  the  Electromaster 
line  in  southern  California.  Kuehi¬ 
thau,  who  covers  the  entire  West, 
makes  his  home  in  Medford,  Ore. 


J.H.  Rasmussen,  general  sales  manager, 
Crosley  Corp.,  with  N.  B.  Dinkel,  West¬ 
ern  regional  manager,  when  the  former 
was  in  the  West  recently  arranging  for 
postwar  distribution  of  electrical  wares 


E.  J.  Riley  (left),  San  Francisco  manager 
of  lighting  and  construction  for  Gray¬ 
bar,  discusses  postwar  lighting  at  Nela 
Park  with  R.  P.  Burrows,  G-E  Lamp 
Department,  former  Pacific  sales  headi 


Calling  themselves  "boys  from  the  sticks",  these  Southern  California  Edison  Co. 
district  manager  got  together  at  the  PECA  conference.  They  are:  C.  C.  Bart¬ 
lett,  Redondo  Beach;  A.  L.  Laws,  Vernon;  H.  E.  Welsh,  Inglewood;  J.  H.  Mead 
and  James  Lynch  of  Long  Beach.  How  to  be  in  both  Business  Development  and 
Personnel  meetings  at  the  same  time  was  one  of  their  chief  problems  at  PCEAj 
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in  Low  Cost 
Utility  Rates 


San  Francisco  Has  lowest  Utility 
Bills  Among  25  Largest  U.S.  Cities 

For  the  third  consecutive  year,  San  Fran¬ 
cisco  is  again  the  Bright  Spot  of  the  Nation, 
%\'ith  the  lowest  combined  bills  for  gas,  elec¬ 
tric  and  telephone  service  for  average  fam¬ 
ily  use.  (Comparably  low  rates  apply  also 
to  other  communities  served  by  this  com¬ 
pany.) 

The  table  above,  taken  from  the  annual 
report  of  the  California  Railroad  Commis¬ 
sion  for  the  fiscal  year  ended  June  30,  1944, 
shows : 


PACIFIC  GAS  AND  ELECTRIC  COMPANY 


The  one  major  city  In  the  U.  S.  w  ith  a  lower  bill  is  Cleve¬ 
land  with  $4.16 — a  monthly  difference  of  only  4  cents. 

•tr  -tr  <r  <r  -Cr 
W  artime  conditions  have  brought  many  increases  in  the 
cost  of  living  as  well  as  lowering  the  quality  of  service. 
Your  gas  and  electric  costs  have  gone  down  and  quality  of 
service  has  been  maintained. 


1.  That  San  Francisco  has  lowest  utility  rates  among  the 
25  largest  IJ.  S.  cities.  Average  monthly  bills  here  are  $1.83 
for  gas,  $2.37  for  electricity  and  $3.00  for  telephone — a 
total  of  $7.20.  Los  Angeles,  with  a  tax-exempt  municipal 
electric  system  is  third  with  a  total  bill  of  $7.76. 


2.  That  the  monthlv  average  bill  for  gas  and  electricity  in 
San  Francisco  is  $4.20.  In  Los  Angeles  the  charge  is  $4.51. 


NATIONAL  LEADERSHIP 


I  hr  (•l(‘(•lri<■  uiririf:  in  mam  homes  is  oiit-oi-(lat«‘. 
Installed  primarilx  for  lighting  purposes  years  ago. 
when  »i!iU  l\\(»  or  three  a})|)lianees  were  in  use.  it  can¬ 
not  meet  the  demands  of  present  day  electrical  li\ing. 
Mam  homes  toda\  are  ecpiipped  with  more  than  forty 
appliances,  (loimt  them  in  v<mr  own  home! 

I  he  nnulerni/ation  of  the  wiring  in  these  homes  i< 
a  neees'«ar\  preliminary  to  the  sueeessfnl  postwar  s»'!!- 
ing  of  new  electrical  appliam-es  and  seryiees.  I  |)on  tin 
(“leetrieal  indiistr\  rests  the  obligation  and  the  o/)/)0/ - 
tunity  to  se(“  to  it  that  a  re-wiring  program  is  set  up 
and  followed.  1  he  time  to  plan  such  a  program  is  non 
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